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Director's Report 

{1st April, 1970 to 3 1 St March, 1971) 


()R(;ANISATI0N 

Oil the 31st Marc’ll 1971, the* Senior Stall' 
eoiisistccl of - 

Directorate : 
l)ir(‘('tni 

S. K. Dutta, B.Se. lions. (Born). B.Sc . !\V<ilc‘s. 

A(lnhnistrati\(‘ 6c I'inauce (lont roller 

M. K. Ohoucihnri, B.Ooin. (C'al). A. Cl. A. 

A( coil fits : 

Aeeoiinls Ollieer 

S. Maziimtlar, B.( !oin. ((!al . A.O.A. 

Ataiiifcuiuicc : 

St a I ion l ai^ineer 

(;. B. Sin-li, A.M.I.S.K. 

Medical : 

l<('>iclent Medieal (lllicer 

l)i. iMajor; S. \\ . Rohnian, M. B. B. S. 

Idhiaiy iS: Diih/icalions : 
ln-( liai’ge 

]. Slrarma, M.A. 

Miii/.s Ov Mrfeoroloiiv Department : 

Soil Si'iciUist 

S. K. Dey, B.Sc. (Oal;. .\ssoc. l.A.R.I. 

Soil Physicist 

M. S. Rao, M.Sc., Pli.D. 

Senior Sc'ic'ntinc Assistaut.s 

X. (i. Bhattacliaryya, B.Sc. 

A. K. Sein^iipta, B.Sc. 

Botany Department : 

Senior Botanist 

1). N. Barua, B.Sc. (Clali, Pli.l). ((iantab.) 


Plant Physiologist 

VV. nailficld, B.Sc. Hon ^Liv) 

Plant Breeder 

H. P. Bezbarnah, M.Sc. (Oaiij 

Senior Sclent ilic Assistant.s 
K. N. Dutta 
B. .\. (iogoi, B.Sc. 

Aiirii lilt lire Depot tment ; 

Agroiu'inisl 

1'. Raliman, M.Sc. Ag., (Bihar), Ph.D. 

(1. R. I.^, N(‘vv Delhi 

Second .Xgi’onomist 

R. N. Roy, M.S( ., Ph.D. ^l.A.R.I.) Xeu Delhi 

.Sc'nior Scic'ntilic Assistant 
11. X. Saima, B.Sc. 

pjitomolo^y Department : 

Rntomologist 

B. Banerjec, M.Sc., (Oab, M S. S. IlIinA 
Ph.D. (Loudon), F.A.Z., I'.R.I’hS. i Loudon). 

Sc’uior Sclent ilic’ Assistant 
X. S. Sengnpta, B.Sc’. 

Mycology Department : 

Mycologist 

(L Saiyanarayana, B.Sc-, lions., ('Andhra j, 
Ph.D. (Mad). L.B.S. 

Best lei (It Department : 

JVsticide testing Ollieer 

r. D. Mukerjea, B.Sc. (.Mhcl;, Ph.D. (Loudon), 
Assoc. l.A.R.I. 

Biochemistry Department : 
ln-C:harge 

S. OliakrabortN , .M.vSe., Ph.D. ^(’al) 
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Tocklai Experimental Station 


M inujai III) iiii^ Advisory & Tra Taslitiiji Dvparlment : 
Map.ur.K'luriu.uj Advisor & d’ca 'rast<‘r 
R. ( llioudhury, B.So. (Clalj 

S('(()ii(l IVa raslor 

K. R. Basil 

Fm ilium 10 Dnelufwu’ut Dtpartmint : 

Sonior Rrsoarcli I'aioiaccr 

1). N. Borhora, B.Se. Miiiiii^ (Bauaras), 
M.Sc. Mcch. Eu.i». (Loudon), D.I.CI. 

M. LAs. K. E. 

Soc )ud Rrscai'cli I'’aisiu(‘or 

r. (;. Barua, B.Sc. lions. ((Lmi, B.So. Mccli. 
LiiS- ! Ban.aras; M.So. Mcch. l'a».s.(Maii( li<‘Slj. 

S('uioi' .\ssislaut 
P. .Morora 

Sintistus Drparhneut : 

Stalisliciaii 

A. K. Biswas, M.Sc. Oau) 

Advisory Dcparfmeut : 

Sonior Ad\isoiy Ollicor .hv.v< 7 /« 

R. ( 1 . Siiarma, M.Sc. (Banaras), RIi.l). 

'I.ondon;, ILL.S. 

.'\(Kisory i){]\crv- -Soulh Hank 

B. ('. Barbora, B. Sc..\g., M.Sc. Agronoinv, 

(LA.K.L) New Delhi 
J. C '.hakravartoe, M.Sc..\s. ((iau) 

/idx isory Odiccr - Vo;7/i Hank 
II. Milra, B.Sc. (LaL) 

Advisory Ollici'r -Cachar 

L. K. (ihosh, B. Sc.Ag. iRatf, Rh. 1). ((lonu ll) 

.Assoc. LA.K.L 

'( ^hiof Advisory Ollicor -I IV.v/ Hennal 
\V. J. (hire, M.A. Dip. Ag. (Clantab) 

Ad\ isory Ollicer Dooars 

S. Basil, B. Sc.Ag. Hons. (Delhi;, A.ssoc.I.A.R.L 

Adxisory OlLicer — Darjeelinii and Terai 

S. K. Saikar, B. Sc. (Cal), B. Sc.Ag. (Banaras) 


West Htniial Experimental Station: Mai. : 

N. B. Chanda, M.Sc. (Dac), Rh.D. (Edin) 

Si:\IOR Sl’AFF M.VI TERS 

(a) Appointment: Dr. R. i\. Roy, joined 
on 1. ;L 70 as ihe 2nd .Agronomist. 

Dr. M. S. Rao joined on 2. 3. 70 as llic Soil 
Physicist. 

.Mr. S. K. Diitta, the Deputy Director was appoint- 
ed as Director liorn 1st .March, 1071. 

Dr. R. ( :. Sliarma was appointed Senior Advisory 
Ollict'r, Assam on 1st .\larcii, 1071 

(1)) Retirement: Mr, 1). 11. Layiock, 

Director, retired Irom the .Association’s service on 
tlie 2R)th I'Vl). ’71. Dr. L. 1). Miikerjea, Pesticide 
'D'sling Ollicer, j'ctired from tlie .Association’s 
Service on 31st .Vlai’cli, 1071. 

TRAINEE 

len trainees comjileted the Om* year Lea (ad- 
tnre Course during the year under ri'port. Besides 
Member estate em|)loye('S, there were nominees 
IVom .Mauritius,* Sikkim, Nainilal district of U. P. 
and lea Board. 

In additifin, ten einjiloyees from Member estates 
completed training in VVgi'tative Propagation. 

J.ECTURE COURSES 

I he Ibllowing Lecture Courses w(M'<^ Jield during 
the year : — 

1. Factory Management Course (1970; 

I St ( lourse : 2bth— 20th OctoU’r — 3 1 planters attended. 
2nd C!ourse: 2nd- 5th November-31 jdanters attended 

2. Surveying & Drainage Course ( 1970 ) 

1st Course: 9th- 14th November -24 planters attended 
2nd Course ; 23rd-27th .November -20 planters 

attended, 

3rd (’onrse: 3()th Novembcr-4th December— 25 
planters attended. 

4t)i ( lourse: 7th-l 1 th December— 25 planters attended. 
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VISITORS 

Some of the Visilor.s lu a<ldili()U to local planters 
who are listed below - 

P. K. Kauoria -Vhee (Tairman, T. R. A., Oahaitta 
K . iMe i nd e 1 ’ t sm a— A m s t e r da m 
1.. J.atlutm-- Harrisons and (irosslield, (V)chin 
A. N. Norris ,, ,, ,, 

Ih P. \V. Da Cdosta — -I'he Marketing Research 
(Corporation of India, New Delhi 
1). \V. Beal-H\ A. ()., Rome 
R. \V. Moss Woild ihmk, New Delhi 
R. N. Harris— F. A. ()., Rojne 
A. R. l'Vamj)tou — New /ealaitd 
CT R. Onaba' Uganda lea (Growers (di'op 

M. Jh van a— Iran 

N. Nia — Iran 


P. 1\ Miri<‘Ministr\ of Agricnlture, Nairobi 

H. R. Shekilango — d'ea Extension Olhcer, Tanzania 

D. S. Mienga — l aji/ania 

R. W. Bastin— F. A. O., Rome 

]. Douglas — Rockleller l'’oundation, USA, New Delhi 

Dr. Bauerjee — I.U.A.R., New JOelhi 

L. Ramdin — Mam it ius 

Dr. I. (C. Maliapaira — l.A.R.F, New Delhi 

Dr. 1). M. Leenwiik — Ford Ibundation, New Delhi 

Prol'. J. R. Seshadi i — University of Delhi 

1). S. Mulla — Bombay 

.\1. M, SJiarma — Bombay 

Kauwar Amrit Lai d. 1'. A, New Delhi 

Ridgeby Foster -London 

David R. Scott — (L Haiison N. (Co. London 

(Charles 1’. Pontin—New York, USA 

H. I'erguson- -James I'inlay & (Co. Ltd., Ulasgow 

I. Hakjmi — Iran 
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Advisory Department— Assam 


Extension Services 

liicrrasin^ clrniaiul coiiiiiuK'd lor a(lvi',()r\ visits 
holli li'oin Agency Ixousrs and ])r<»j>rivtar\ (‘.stairs. 
.SjX'cialist nlliirrs also paid visits to the (*slat(‘s vvlini- 
r‘V{‘r iKTcssary. Rt'coiiirncjKlalions oi\'(‘n were in 
general Idllowod witii t(ood results. 


Area 

Totiil Xo. 

! .No. of estates 

Visits to 


of visits 

1 1 

visited 

experiments 

South Bank 

219 

l.Nl 

2j 

Niarth Bank 

IBl 

1 71 1 

'' 

(la char 

74 

' 27 

1 23 


Hesidcs rouliiie prohlerns, disc lessioiis diirini; 
advisoiy visits (Concentrated around laud plaruiiiut; 
and draiuaire, chemiral weed control, potash inaniir- 
ini^, loliar sprayitiu-, biiuirin'.^' np yo iu'^- tea, piain- 
in,i(, plm'kiui^ and cleri ujrariiu'^-. 

lour lecture courses (vu Surveyius>- and Drainage* 
were lield during the year. riu'si* courses .<>reatlv 
heiu'lilted the planters as seen from the improved 
drainage work done by llie ])lanter.s altc'i* aiteiuliiit’’ 
the courses. I wo cours(‘s on As^ricultural ( .'hem- 
icals wci'e conducted b\ tin* Department durin<>- 
the y(‘ar. Monthly bulletins on iVsts and Diseases 
were |)ublished by the .North Bank, South Bank 
and (-achar .\d\isoiy Bramlu's Irom l ebruarx' to 
Ocloix r. 



An ill kept main drain 


Crop Outturn 

In g(‘nei’al, A.ssam produced moie ciop compaicd 
to the [uevious year. 1 lowever, .Noith Lakhimpur 
and Moran sub-areas of .North Bank and South 
Bank i (‘specti\ely, obtained less yield durin<;’ the 
y(‘ar couijjared to the 1969-71) season. Some estate's 
in diutla Bhe(‘l and llailakandi sul)-areas ofdachar, 
recorded less yield due to se\ctc hail damatJ'e in the 
early j)art cl' the season. 

Field Management Practices 

(a) Land planning and drainage : .Mur 
attending’ lecture coinsc's on Surx'cyinjJ ajid Di'ainai^e 
at i’oeklai, j)lantei's bec'anu' moi'e di’ainage con- 
scious tJian Ix'fore and were more keen on scientilic 
tackling of tlie drainage j)roblein. 

SoiiK' estates wer(‘ given ad\ ici' on drainage 
palteri\ for replanl('d and (xK'usion areas on th(‘ 
l)asis of topograph) and a few others got good re- 
sults b\' modilying and renovating their old drainage 
systems. Dmphasls was also laid on the cleaning, 
deepening and I'cgrading of the existing drains, 
riu' capacit) of the sub-main oi’ main drains in 
most ('States still remained mucli below tlie optimum, 
l or ellicient disjyosal of drainage water it was em- 
phasisf'd during advisory visits that the drain size 
and slia])e should be on the basis of catchment areas. 


Clontinued interest was shown on the .Area Scien- 
tific (lomniittees and group discussions (managers 
meetings; in all the three districts. 

I lie districtwisc advisoi y \ isits paid wtTC as 
follows : 


Dilliciiliies were ('ncoiintercd liy a niimbt'r of 
estates as the main drains wliicli often run througli 
land not belonging to tlie ('state, were bunded for 
fishing or padd\- culli\alion by labourers or out- 
siders, which caused bai k How of drainage water; 
tlie elliciencA of an otherwise good drainage s\stem 
was thei(*bv reduced. 
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A stepped sub-main drain 
la C'acliar i^ood results were obtained l)y isolal- 
inu; ( lay flats on “blieel” areas by providiuuj peri- 
meter drains at the foot of the tcclas. On “teela’* 
slopes construction of contour drains and l)unds 
was done b)' a few estates, altliough many <^f tliese 
drains were not big enough in size and deptli. Accor- 
dingly, for proper drainage estates were advised 
on the size and s])acing <^f contour drains depending 
on tlie soil type, slope, rainfall and its intensity and 
distribution. C Construct ion of graded contour 

drains and contour ]3lanting following the master 
row system, were advised in a few estates. 

To check erosion and run-off, growing of Era- 
grosti'i curvula (weeping love grass) was suggested 
on the contour bunds in Tachar. 


(b) Pruning Cycle 

A three-N'car pruning cycle of l*rune-deep skiff- 
medium skill has been followed by majority of the 
estates. Some estates have preferred light or level- 
olf skilling to medium skilling in the cycle with a 
view to obtaining more early season as well as total 
crop. A number of ('states have followed a four 
year cycle of Prune-deep skiff-medium skiff and 
medium, light or Icvel-olf skilling in the fourth 
year, d'here are, however, a few estates following 
a two year cycle of Prune-deep skilf to obtain better 
(piality tea; on the other hand, a li'W others kept 
certain j)ercentages of tea “unpruned”. One estate 
in the North Bank was strictly on an annual prune 
lor fear of losing (piality. 



A newly widened, deepened and regraded sub-main 
drain. Size calculated on catchment basis, at 
Hunwal T. E. 
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I’ocKLAt Experimental S patio n 


In some ('States, tiic (‘X}X'('te(l yield was not oh- 
taiiK'd li'om medium skifi'ed tea. 'lliis was maiulv 
due to more hanjlu slioots building' up in die top 
hampi'r, as a result of higli li*ames of th<‘ Inislies, 
skilling at the wrong lime and levi'l, lilxTal tipping 
.uid plucking. rijtping measures of a < ni lo light 
leal .\ss;nn kind and xigorous voung ii a, and shel ter 
me.isui i s of 1 cm lor leas h i\ iug shorter inleniodes 
(Mani))Ui i or hybrid kind of lea ■ ga\e satisliK'lory 
I'esulis ii uK'diurn skiHing. l)ee|) skilli'd U'a was 
plu( k< (l at 7. a eui 10 < an abo\ e the 1<‘\<-I oT skilling 
d '|)t n,diiig on iIk* kind of tr-a. 

Ileigh: rediu'tion pruning has b<'eome po|)ular 
pai i i< iil.u'ly ill llu' Xordi bank to remo\'(' knotty, 
dead a 'd diseasi'd Iiramlu's I'rom high liames. .\ 
Jew essaa's in U|)|)er Assam res ) ted to h<.'a\\' prun- 
ing at la-aO i an ground m ‘asiua- in ordi'r lo reju- 
\('nate old tea b\ removing diseased wood from 
hide bound frames. 

1 he Si mdard of [iruning skilling in many ('stati's 
was far fro n sa! isfac'tory. I he Advisorv ollieia’s 
during theii' lours, demonsii .itial jiropi'i' method 
of pruning skilhiig liy gi\ ing samples in lh(‘ esiaK's. 
and whosoever had lisiiaied to this advice and 
improved the standard ol pi nning skilling, was 
benelitic(l in let ans of < rop. 



Low tipped young tea 12 months after planting, 
clone TV 9 Note : no green crop but Indigofera 
teysmonii planted at closer intervals 


(e; Shade : lor extension or replanted tea, 
advice was giviii to establish temporary shade of 
lndi,^()jtra leysmmiii at closin’ 'spacing ol' 1..') rn - 2.5 m 


apart prior to replanting tea, in preference to green 
(loijping. As these shade tiees with age, grow 
in height and spread, they are gradually thiiUK'd 
out and pi'rmaneni shade of Mbizrja udoiali.vsima, 
Alhfzzid Ichhck, Doris robusfa, Dalbciyi/i scrian etc. 
are jilanted out. Arncia lotlicularis wliich has 
reei'iitly bi'en introdiu'ed is gaining ]) 0 ]mlaiit\ as 
a pi'rmaueni shade, (irowing ol Albizzia chincnsis, 
AlbizzKi proK’ia and Albizzia liicnbi has been dis- 
eoiiragi'd diu' to high ineidi'iiee of canker in ihesi' 
species. 

In a 1<‘W est all's ol ihi' \orih Hank, Ind : Z'dryd 
l( ysifiiiHU was ioiind lo be attacked by looper cater- 
pillar and IjiudOKi iddiicci was suggested instead. 

ll was geneially nolici'd that \ouug shade tiers 
were no! being jiropei ly looked after. The .\d\isory 
< Allieers. thereloiig stressed ih(' n.i'i'essily of making 
Jiropi'i- jil uiting j>ils, manuring at the liuu' of and 
snbsi'ipiiait to planting, and regular spraxing against 
pests and diseases. 

(1/ Cultivation and Weed control: ( lu inical 
weed conlietl becami' increasingly populai’ during 
the last three to four u'ais. ITinters had 
been adxised to lill uj-) depressions around the 
('ollar ol till' flushes and lexi'I tlu' gioiind in the ('r)ld 
wi'atJier piior to wi'edii'ide ii'eaimeiit. The common 
wc(‘dicid(\s usi'd were (hamoxone, 2,4-1), Dalapon, 
Dalapon '■ 2, 4-1), and Karmex , (Jramoxoni' 
cocktail. It was found that continued nsi* oj 
(jiamoxoiK' had rcsiilti'd in thi' cmcrgi'iue ofeia lain 
weed species like Puly^^unum ihwtuso 4 his is a 
hardy creeper and occurs in jiatches. 2,1-D was 
advised m 1 .) - 2.0 kg ( a.i) / ha to be ajiplied as 
spot Sjnayiiig only, after ]iulling out the creejK-r 
il it had climbed onto the tea flushes. 

Manual cultivation was discouraged except 
where it was necessary to fill up depi'essions and 
level the ground. Many estates linmd it dillicult 
to keep up their chemical weed control either due 
to late or non-availability of (hamoxone. Under 
such circumstances, planters were suggested to do 
sickling and spray 2, 1-1) (g\ 0.75 kg fa.i)/ha to con- 
trol broad leaved weeds between rounds of sickling. 
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I‘>slales with rhcmical wccrl (ontrol found that la- 
Ijourcrs engaged in manual cull ixalion could be 
i-clcascd lor other ijnj)r)rtant operations like pluck- 
ing dui'ing j)eak season. With the use of chemi- 
cals, yonn.g U'as were able to be kept chamer than 
before. 

(e) Manuring ; 1 he manuiing laaommcnda- 
tion I'or matuie t('a lor the South Hank was modilied 
in 1970. besides tli.e usual dose of nitrogen, 10 kg 
])otash jx'r liectare is r('('oni(U(‘nded <“\(‘r\' \cai-. 
<}\\(\ phos|)hat(‘ ae 20 kg ha c\(ay third \ear. lioth 
phosphate and {)olash \\('i‘e iccoimnendcd as r<‘- 
j)lac( im‘nt of the amount rcmovial b\- the c ro|>. 
Howr‘\er, on soils w'ilh low potash staUis, good 
i'( spouse in leians of c ro|) \\<is obtaiiu'd in a numb(‘r 
of estates in iJie Assam \’allcy <is well as in ( Achar 
widi remedial drc'ssings of potash (n 100 kg or mor(' 
pta' luaMaiaa Hesid;‘s, I’emedial dressings of potash 
imjjrovfal the general condition of the tea. l lu'sc 
(aicouraging results ha\e led many plaiiK'i's to start 
jjotash. manuring in 1071 in a big wa\ , j)artieularl\ 
in the South Hank. ,\ i\umb('r of potash experi- 
ments are c()nsc(picnt ly planned for 1071 in all the 
tlu('(‘ disti’icts in <'<)op(a ation with the Soil Sciiaitist 
to study the response ol potash iiiader dillcaent soil 
and climatic conditions. 



Six months old Guatemala grass. For rehabilitation 
of soil after uprooting 

Hhospliatic fertilisers with little or no calcium 
content siuh as dViple Snpcrphospliate, di and 
mono-arnmoninm phosphate waae recornmcud<‘d 
in jdace of single superjdiosphatc. 


I Plucking : 1 he standaril of ])lueking in 
general. impro\'erl in many estates hut in a lew 
others, plmking of iiK'dinni, light. le\el-olT skilfed 
and unprmin(‘fl tea was not satisfaeiorv. 



Mulching of four months old young tea 


■ g Mulching : I h<“ importance ol mulching 
during the lirst three* to four y<’ars from planting 
lias not yet be<‘n realised by many planters. It 
was found in a l<‘vv estates that young lea areas we're 
l<.*lt <*\|.)osed to the' we'alhe'r eonelitie)ns, e'\<‘n though 
eneMigh (inate*mala grass was a\ail.\ble' ne'arby. 
I’he* .\elvisor\ olliee'is slresseel the* importai\e'e ol 
mulchiag young tea 7-10 cm ihiek and renew ii\g 
the' mulelu's as .uiel wJu'U ne'e e'ssarx , till tlie' ground 
w^as eomple'te’ly e’oxe're'd b\ the* lea. 

When slowl\ de'i omposing mate/iials like pa^ldy 
husk and straw were used, it w.is sugge'sleel to bre)ad- 
east sul|)hate ol atnmon.ia it 20 kg X ha lor cjuiek 
de-composition «»1 the muleli maleiial^ anel stop 
te-mporary nit!'og''n star \atie)n in the soil. 

I'.slates were advised liom lime to time- le) grow 
anv suitable ere)p like (iuaie‘inala Husa (liant 
Mvbrid X'lipier grass e)nre)ad sides, hulla edge's and on 
garden wasU- lands te) supply mnlching maleaial. 

(h) Mr. S. K. Dutta’s new system of bring- 
ing up young tea : I'Xccllent results w'cre e)btiiin- 
cd in se)me' estate's by following this metlmd. He*- 
sidcs clones, this w’as tried in se)inc estates on vigo- 
rous see'dlings with goexl results. However, it 
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unfortuuaU; tliat a Ipw estat(‘s had tried the tnelhod 
oi^ weak or old plants vvillioul following dp* liisiriic- 
ti(>iis [)roperly and llu* irsults were even worse than 
the eoiu’entional method of hriip^iiii^ up yoimif 
tea. Elatiters were' CLiutioned not to adopt this 
method inrlisniminately. 



Low tipped young tea nt Dessoie T. E. in the 
second year after planting. Clone Teenali 17 


(i) Other Field Management Practices : 

'llie leehni(|ue ol eleli grafting was demonstrat- 
ed on a numlx'f ol’ estates. Ad\ ir(‘ was also sought 
on \-egetative propagation and seed nnrserv, 
S[)aeiug of tei, gi'eeii erops and covei* crops, seed 
and clonal hari. 

• 

Pest and Disease Control 

Red spider continued to be the major pest in 
the South •Bank and Cachar while in the .North 
Bank, its incidence was lower than in the |)revlo\is 
year. Instates doing prophylactic spraying were 
able to control the mite to a considerable extent. 
Scailet mite app(!ared in some estates in all the 
three regions, jiarticailarly on young and unpruned 
teas. The incidence of pink and j>urple mites was 
less compared to the previous year. In geiu'ral, 
tlie degree of mite control depended on the elliciency 
of .spraying and the acaricid<-s used. Tedion. 
Kelthane, Morocide, Irilhion and Elhioa weie 
widely used with g(X)d jvsults. 


Looper cater})illar was reported by a few estates 
in the South Bank, and it j)osed a threat to several 
estates in tlie Borsola and I’e/pui sub areas in the 
.North Bank, wlierc besides tea, tlu* p(‘st had dama- 
ged Indiifojha tcysuianii siiadc trees. Bunch catei- 
pillar caused s<*ver(‘ damage in a lew estates in the 
South Bank. Bunch and sandwich caterpillars were 
also reported by som<‘ (‘slal(‘s in (lachar. Aphids, 
thrips, llusliworms, hel!)peltis and green lly 
appeared as mii\or |)(‘sts in all the three districts, 
(ircenlly attack has been found to be increasing 
in c<‘rtaii\ areas ol’ North Bank. 

.Attack of was reported mainly 

on Alhi iziii chuu'nsis, Alhi j^mc, ra , AlhizZKi liwii/n, 
Albiziia (ebbt’k and Albiziui odoKilissinia. Leal eat- 
ing insects were most |)rcvcilent on Albizzia ndora- 
lissinia and to a lesser extent on Doris robusla, Albi~ 
zzid lucida, Aihizzi't chinoisis. Albizzin lebbck and 
Indi^njo'ci ti'vsnuviii . .Memljracids attacking shade 
tri'cs appear(‘(l as a iniuoi' pt'sl iii all tlie tltree dis- 
tricts. Scab' ius(‘cls weia' increasing in th(‘ .North 
Balds. 

Red rust and Black rot continued as tlie im- 
portant dis(*ases wliile blister blight was reported 
bv a few (‘slates in CacJiar. B<‘ll<‘i- Held manage- 
iTH'ut piaclic(‘S and ])oiash rnanuiing rt'duced th<‘ 
severitv of red lusl infestation in many (‘astates. 
(lopper fungicides weie advised to lie sprayed twice 
at fortnightly intinnals from .April May when the 
fruiting liodies of the algae aie .seen on the tea bu- 
shes and preferably two more rounds at monthly 
intervals in June / Jub . 

Black rot appeared in a severe form in a number 
of estates in the Xorth Bank. I'lie disease w’as 
controlled to a great extimt in some estates by spray- 
ing copper fungicides i prophylactic and palliative) 
and by tjiinning out shade where it was too hea\y. 

Short suppK’ of insecticides and fungicides 
alfected the timely control of pests and diseases 
in tli(! .\ortli Bank. 
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Extension, Uprooting and Replanting 

rJio new Land Ceiling Act of the Government 
of Assam has caused great concern to many estates 
liaving large area of cultivable I'allow land and 
tliesc estates are, therefoic, bringing more area 
under extension planting. Uprooting and replant- 
ing was the [)ractice with estates having little or no 
laud for extension. Rehalnlitation of land for a 
minimum period of nine months as suggested under 
the 'lea Board Replanting Subsidy Scheme could 
not be considered adequate because in most estates 
th(! rehabilitation crop did not grow well. It was 
stressed that estates should not go by tlte time (actor 
l)ul sliould aim at satisfactory growth of the reha- 
bilitation crop. Planters w(‘r<‘ advised to pr(*i)are. 
le\<'l uj3 and suit-soil tin* iqtrooted ai'eas and pi’ovide 
a suitable drainage s\siem according to the topo- 
graplty, before sowing the rc'liabilitation crop. 

Closer spacittg (‘iiher in single hedge or in re- 
gular or staggered double hedge was advised botlt 
lor j'eplanted a.'j well as lor cxlcmsion aicas for jtlaiU- 
ing a minimum of Mill bushes per lu'ctare. 

Agricultural Machinery 

'file indig(mously manufactured engin<‘ that 
is being used in majority of tlu' power sprayers ne<*ds 
constant attention. Man\' planters complained 
about the ('llicicncy of these machiiu's. Jawan, 
Motoblo, Aspee Bolo, Autoblo. and Microuette 


1 



Road side being used for growing mulching 
material, ( Guatemala grass ) 


were the makes commonly used by the estates. Many 
estates were continuing witli Knapsack type of 
hand operated sprayers while Aspcc Back pack 
was popular for spraying wcedicides. It was felt 
bN many planters that facilities (or repairing power 
sprayers and obtaining spare parts were inadequate 
in the tea districts. 



Young tea pruned at the end of the 3rd year 
of low tipping method at Ghillidary T. E. 


Meetings 

Area Scientific Committee : I'hcre arc three 
Area Scientific Gommittccs on the South Bank, 
two on the Noiili Bank and on;' in Caehar. 
During the year a total of 17 meetings were 
held as \mdcr: 


South Bank, 

Fast 


,, ,, 

( lenlral 

1 

I’ 

West 

— 2 

Nortli Bank, 

East 

— 4 


West 

___ 

( lachar 


— 3 

A joint Area 

Scientific 

Gommitlee meeting was 


held in Upper .Assam from 1st to 3rd March, 1971 
Delegates (Vorii dilferent scientific commit t(*cs and 
al)()Ul 50 plaiUers attended the meeting. Delegates 
sliowc'd keen interest in young tea management, 
includiug pegging ai\d low tipping, rejuvenation 
ol old tea by heavy pruning and in an estate 
plai'ted entirely with clmu's. 
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Advisory Department — West Bengal 


GENERAL 

The West Beagal Advisory Doj)artmeiit consists 
ol' the Head Quarters olTice and plots at Nagrakata 
wlierc the (Ihief Advisory Olliccr, West Bengal, 
and Advisory Olliccr, Dooars, reside, and an ollice 
in Darjeeling where the Advisory Ollicer, Darjeeling 
and Terai, resides, and a Soil d’esting laboratory 
at Mai where Dr. N. B. Clhanda resides. Uiere 
were no elianges in the senior stall' during the year. 
'The Advisory Ollicer, Dooars, was away lor the 
lirsl lour months of the period under revi<‘w in the 
U. K. on study leave. 

During ilic year the Advisory Ollicers in the 
Dooars and Darjeeling eoneentrated on routine 
Advisory touring of Mernl)er estates, d’he (Ihief 
Advisory Ollicer, West Bengal, was kept occuj)ied 
with the supervision and eonduet ol field e.xperi- 
ments and Dr. N. B. (’lianda looked alter miniature 
manufaeture of ex])erimcntal samples in tiie Dooars. 

It was a great disaj)poinlment that the Second 
'Tea 'faster resigned before taking up resiihmce 
in the Dooars. 

VISITS 


fhe table below gives the break down ol the 
visits made by the Advisory Officers in each district. 


District 

r 

No. of 

visits 

No. of 
Memlnus 
visited 

No. ofmembei 
estates in the 
District 

Dooars 

113 

33 

92 

Darjeeling ’ 

including 

Sikkim 

f ■“ "* 

80 

46 

.31 

'ferai 


1 

18 

Total 

1 228 

1 116 

161 


'I'here was a slight increase in the number of 
visits to estates in Darjeeling and the Terai and a 
reduction in the Dooars which is due to the Advi- 
sory Ollicer, Dooars, being away for four months 
on study leave. 

In addition of the visits detailed above, the ('.hief 
Advisory Ollicer visited 9 estates in South India 
during a two week tour in September, lit! also 
accompanied tite Director on his two visits to West 
Bengal during the year and Dr. M. S. Rao to twelve 
estates in the Dooars. He also paid visits to 
garden ex})eriments and four visits to the Cllonal 
Proving Station in Darjeeling. 

It is satisfying to be able to record that our 
advice has been gcru'rally followed and the problem 
of implementation due to labour unrest has been 
nothing like as bad in llie year under review as it 
was the previous year. 

In general all districts were allected by tin* 
drought eai'ly in 1970; however, recovery was good 
and except for a set back in Darjeeling in June when 
the weather was v<*ry cloudy and wet, all areas 
had a I'c^asonable year and were generally ahead 
over tlie j^revious season. 

fhe principal points arising from advisory work 
are discussed briefly below : 

(i) Soil Management 

(a) Land Planning : It is a pleasure to re- 
port that during the year two estates on the plains 
Itavc, with the co-operation of the Department, 
organised replanted and extension areas using 
modern methods of land planning. Very many 
more requests for advice on this aspect were received 
from other Members and it is anticipated that land 
planning will be a common topic for discussion 
during advisory visits in the future. 


( 10 ) 



Annuat. Report I or 1970*71 


No ostaU* lias yet liad a complete level survey 
of the whole estate and plaimiuj^ to date has been 
conlined to the old section boundaries, i'his may 
be due to the lad (hat there is a dearth of good 
surveyors in (he tea districts of West Bengal and a 
reluctance to ])lan ahead under the trying laboui 
conditions. 'The Department will however continue 
to stress the importance of advance planning. 

(b) Drainage ; riiis topic can be more 
conveniently discussed in two parts ; (i) already 
established mature tea and ( ii ^ rcjilanted and 
extension area. For both, a most essential preliminary 
is a good level survey and this is not always avail- 
able. In addition, the height of the water table 
during the monsoon months must abo be known. 



Culverts on collector drains -a continual hazard 
to efficient drainage ( Dooars ) 

In already established mature tea, a compromise 
of straight drains roughly parallel to the contours 
has t(^ be accepted, (ienerally the linding of good 
outfills is not a serious problem in (he plains areas 
but in view (>f the heavy rainfall, culverts on collector 
and main drains are a continual hazaid to efiicient 
drainage and this topic has featured in a number 
of advisory reports. 

We have continued to advise the planning and 
laying out of the correct drainage system in uprooted 
and extension areas before the planting of tea. In 
spite of considerable publicity in this resp<‘ct, we 
still find young tea being planted before the drains 


have been dug. It has been poin.ted out that efli- 
(uent draining is mainly a matter i)f good advance 
planning and must be considered at the same time 
as topographical planning (see above). 

(c) Mulching : diu! beneficial elTects of mul- 
ching are now (juite readily understood and 
appreciated but the cost of mulching has generally 
been found to be prohibitive. However, estates 
have been uiged to utilise all vacant areas by 
planting Guatemala and Piisa (hant Hybrid 
Napier grasses, and the elTorts made by some 
estates in this diicction are commendable. 

It is liojK'd (hit with more extensive use of herbi- 
('id('s, more labour will lx? availabh? for mulching 
in the luxir future. 

(dj Cultivation and Weed Control : It has 

been pointed out that once Jicrbicides are introduc- 
ed, th< se should be used ('ontinuouslv to get aii 
economic control of weeds, and for tliis reason it 
has been advised to fix a target lor chemical weed 
control willi the r)bj(‘c t of controlling \v<‘<‘ds elTect- 
iv(*ly in tin* target area. 

Due to very heavy rainfall in th<‘ Dooais and 
'feiai during the period mid June to mid Scjitem- 
ber, the application of weedicides during this period 
becomes dillicult and (states were advised to com- 
])lete at least two rounds by the middle of June. 
We advised that Gramoxone is sprayed on clear 
days in the monsoon months and this be followed 
by spraying translocated lierbicides in the eiftly 
autumn permd, to ensure* tliat the wTeds do not 
flower and set seed. Excellent control of Mikania 
was achi(‘ved by spraying 2,4-D in the autumn 
period. 

The weedicides that liav(‘ been most commonly 
used are 2,4-D, Dalapon and Gramoxone with 
good results. One estate used the weedicide cock- 
tail of Gramoxone and Karmex and one round 
kept the area virtually w'ced f'ee for the whole \ear. 

Simazine as a prc-emcrgence herbicide conti- 
nues to be used extensively in V. P. nurseries and, 
if applied correctly, it will keep the nursery weed- 
free for at least 2 rnontlis. 
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lotiKLAi Experimental Station 


Where- mauual cultivation was still in vogue, 
managers were discouraged from eheeling in Jaio 
uary and February. 

In I)arj(‘cling tlic large scale use ol' weedicides 
has been discouraged jjending the results of our 
trials on the use of weedicides vis-a-vis soil (aa^sion. 
(see coimnents undei Experiments;. 



Preservation of pruning litters in heavy 
pruned area Gielle T. E. ( Darjeeling ) 


(ii'z Pruning & Plucking 

(a) Pruning Cycles : lii tlie Dooais and 
'I crai a three year |)runing cycle of light jnune, 
deep skilV, and UK'dium, light or level skill’ conliniies 
to be the most popular. Advice has been given 
on se\eral cjccasions on suitable four year cycles 
where labour is availal)le for jducking and useful 
early rainfall is not unusual. Special cycles for 
di/)Ugluy areas such as the South lerai and sandy 
estate's in the Dooars haw been advise'd. We have 
stressed the fact that no one cycle will meet all the 
rcquirerni'iUs ol the large varie'ly of clones and jats 
now planted, lor tlie Irame height and the* varving 
soil and climatic couditiou.s will im|)ose limitations 
and iliese niiisl be taken into consideraiion when 
deciding on a pruiung cycle. 

1 here is no doubt that if the frame height is low, 
the management has a much wider Ilexibility over 
the si'lection of the pruning cycle, dherefori', 
advice lias been given lor establishing the frana*, 
lu'igut lower in young tea areas and also medium 
pruning lower than lias been the practice in the past. 


In Darjeeling, we have advised that the pruning 
cycle be geared to produce the maximum first and 
second Hush crop, bearing in mind the limitations 
imposed by the abilits' of the labour to keep pace 
with the plucking round. 

Labour limitation has resulted in pruning cvclcs 
being shortened in a number of estates and on occa- 
sions w(‘ have considered this unnecessary and have 
advised that it is better to introduce the heavier 
skiffs (di't'p and medium, into the cycle rather than 
shorten the pruning cycle. 

I he problem of banjhis bet\vc('U flushes has 
again leatun’d in adv isory repoi ts and we have 
stressi'd that tlie best wav of’ dealing with this prob- 
lem is to jiluek tl\e banjhis liy hand. Where this 
was not |)ossible, even skilling for the removal of 
baiijhis was also advised. 

(b) Plucking : .\dvicc on iilucking and tipj> 
iiig measures was rrc(|uentlv given and it was stressed 
that the optimum is intimatcl)' connected with the 
pruning cycle, for imh'ss the correct tipjiing measure 
and ])lucking standard are maintained, which in 
turn is dictated by the jirnn.e or skilf given, tlu' best 
will not be achic'ved. It was not often, reali/ed 
tliat the tipping measures advised, should be used 
as guide lines only and adjustment to thorn would 
be necessary in abnormal climatic coaditioiis. 

'Ihere was a tc'udcncv in. some estates I'or the 
rise of the table to be uuuec('ssarily ('xcessive. d'his 
resulted in a loss of crop and had Lx'cri a sulijcct 
for report following advisory tours. In Daijccliug, 
however, it was more often the rule than the exceji- 
tiou for plucking rounds to become longer than 
desirable. 'I’his is a topic tliat has featured in this 
report for a number of years and it is gratifying to 
be able to record tf.at there has been an improve- 
ment on this front in the year under review', 'riierc 
is still a lot ol' room for improvement and we lielieve 
that if tlie correct |)riin.iug cycle is followed and 
severe skiffs are iiUrotluced, the pi'oblem of pluck- 
ing rounds becoming out (d’ hand will arise only 
under exe(‘pti(xial eircaimstauces. 
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(iii) Planting 

(a) Infilling : It is gratilying to ho able to 
report that on plaias estates aa infilling prograinnK* 
is now more often the rule and ad\ie(‘ on trealnn iit 
of infills is often a tt)pie for discussion. It has been 
stressed that to reap the maximum benefit from 
infilling, only well grown plants of a hardy, vigorous 
jat or clone should be used. In old square or tri- 
angular pl.iiiled fields, doulde the number ol‘ infills 
plus one should l)e planUal and adequate luainte- 
luutce should be given to the )<)U!\g plants to ensure' 
establishment. 


Inlilling is not ('ommon in Dai jeeling, but its 
iui])oitancc lias been realized and estates aie* pio- 
gramming for infilling in the' future by exj)anding 
their nursery areas and establishing suitable clonal 
material. 

(b) Extension ; Extension planting was natur- 
ally confined only to those estates where land was 
availalde. We have advised extension planting 
liel'ore uprooting and replanting of' old areas. How- 
ever, there was a tendency to extend on lan.d not 
entirely suitable and our ad\’i('e under these circum.s- 
tances was that more profitable use ol such land 
would be to use it for growing suitable mulching 
crops. 

(c) Replanting ; Uprooting for rej)lanting is 
common on those estates that do not have land on 
which to extend. I'he impetus given to replanting 
by the I’ea Board’s ie|)lanting subsidy sclieme appears 
to liave reached an ecpiililnium. Estates have 
been warned that unless an adequate rehabilitation 
period of at least two growing seasons is given, 
results from replantuig will be unsatisfactory. It 
should be recorded that not all estates follow a tw’o 
year rehabilitation period and this is more than 
likely to be due to the. fact that it is not essential 
under the rules of the subsidy scheme. However, 
the general tendency is for estates to make a greater 
effort ov^er rehabilitation than wxis commoit in the 
past. 



An uprooted area just planted with Guatemala 
cuttings — Batabari T. E. 


(iv) Propagation 

fa) Seed : WJiere seed was being used in 
j)lains estates the tendmey was to use hardy jats and, 
in accordance with our recommendations, polyclonal 
Slock 203 is very much, in derriaud as it has now 
been proved under the conditions prevailing in 
tin* Dooars and Terai. In Darjeeling the sarnie 
tendency was seerx and estates were using hardy 
jats for planting in the lowTr elevations. In high 
elevations, no suitable jat was yet available and 
where planting was done at these elevations w^e 
advised the use of proved clonal material. • 


(b) Vegetative Propagation : RoVtine ad\dce 
on all aspects of V. P. work was common. Uleft 
grafting for the rapid multiplication of clonal stock 
became increasingly popular and became routine 
on a large number of estates. 

It would be safe to say that the majority of the 
estates in the Dooars and about lialf in the Ferai 
were in a position to undertake all their planting 
with clonal material. We have continued to stress 
the importance of testing clones on estates before 
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Tocklm Experimental Station 


scale plant ia^ of any one clone is undertaken. 
By and laiT^e it was seen that estates were tendini^ 
to use clones more suited to the environinent than 
they were in the past. 

In Darjeeling the picture was one of exliemes. 
Only a very few estates are ux a position to plant 
all clonal material and these estates are going ahead 
at a very rapid rate. Others are lagging behind 
and we can think of no valid excuse lor tlxis, I'or 
suitable rloixal material lias l)ecom(‘ more readily 
available. The sooner tliese (‘states a|)preciate 
that vegetative propagation ol‘ tea is no longer a 
pastime eonlined to the Manager’s bai'k garden, 
but a proved commert ial ])roposition, the better 
for the Industry in that District. 

(vj Fertilizers 

(a) Nitrogen : I’ollowing the |)oor year in 
l‘J(')9, til* tendency was to economise on fertilizers 
for ific 1970 season and in fact some estates did not 
ap|)ly any fertilizers at all. 'I’here was thus a ten- 
dency for the uiirogen level to Ixe less than the pre- 
vious years. When we were ask(‘d for advice on 
this we warned our clients of the damage that occurs 
to the soil nutritional balance from withdrawing 
fertilizers for one year, although the liarmful elfect 
may not be immediately apparent. 

Advice was fixapiently sought on various aspects 
of foliar application of urea. Ihis had betonic 
routine on some estates in fiurserms. Others were 
using foliar aj)plication lor bo(7sting up the early 
erop On light and level skiOi'd areas. 

(b) Potash : In view of the encouraging 
resubs obtainV-d from high levels of potash in souk* 
ai‘(‘as iix Assam, some estates in the Dooars iiicd 
a[)plicalion of potash in sections which were show- 
ing a downward trend in yield. These trials, al- 
though not properly laid out, have given indications 
that a case for high levels of potash in tJu* plains 
estates in West Bengal does exist and currently we 
arc advising that the rate of potash to apply is based 
on the available potasli in the soil. Large scale 
garden experiments have been laid out and our 
aim is to be al)le to give (‘oncrete advice on potash 
manuring at the start of 1972. 



Indigofera teysmanii - well lopped and giving 
correct shade, ( Sannyasithan T. E. — Terai ) 



Indigofera teysmanii — not lopped and giving 
heavy shade, ( Sannyasithan T. E.— Terai ) 


(vi) Shade 

(a) Green Crop : Often green crop is inten- 
tionally kciU /)/ Mill h)Uger and at a heavy density 
with a view to suppressing weed growtli. It lues 
been pointed out that if weed growth is suppressed 
by the gn'im cro[) then, the growth and development 
of the tea is also suppressed and wc have strongly 
advised against this practice. 

( 1 )) Temporary Trees : Jndii^ofcrn Ins man ii 
remains the most p ojxular Umiporary shade tree. 
Its draw b;u'k of h iving a canopy that becomes too 
heavy nnk'ss kept frequeady lojxped, has b(^en the 
subject of comment on a large number of occasions. 
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(c) Permanent Trees ; 'Fhe establishment 
and maintenance of a permanent stand of shade 
still contimics to be an exasperating exercise. We 
have however continued to stress that if shade trees 
can be given a good start they are in a better position 
1(3 resist the onslaugliL of pests and diseases later. 

As a ('oni|)lele paradox to ilie above paragraph, 
tliere are a larg(‘ number of aieas where the |3er- 
manent trees are large and aia* over shading llie 
1<*a. ller<‘ we liave advised the lop])ing ol' bran- 
elies rather tlian the removal of trees witli (In* object 
of obtaining a continuous, liigli single layer of foliage 
over the tea. We have recommended that to 
obtain the optimiiin shade jecpuiaamaxt planting 
distances should be adjusted. 

I'here has been no change in the sj)ecies used 
for permanent shade, but we have continued to 
advise against tin! use of Alhizzia chinen.sis and .1. 
odoraliss'una in view of their extreme proneness to 
attack by various pests and diseases, in particular 
canker. 

I'he above comments apply to [)lains estates. 
In Darjeeling shade is not i-equired on hybrid tea 
at elevations al)ove bOO metres on South and West- 
ern asp<!cis and above 500 metres on North and 
Eastern aspects. Where light leaf Jals have been 
planted, we have advised that sluuh* should be pro- 
vided upto elevations of 600 metres on the hotter 
aspects and 700 metres on the cooler. 

(vii) Pests & Diseases 

(a) Pests & Diseases Bulletin: The Bulle- 
tins continued to be popular, and to give them a 
wider appeal, they were shortened towards the <‘nd 
of the j3criod under review. 

(b) Red Spider : Due to the early drought, 
red spider was not active until March/April in all 
Districts. rhere was a sudden Oaie up of t.his j)est 
in .\pril and a great deal of damag(! was do)\e »n the 
months ol' May and early June. d1i<! sudden epide- 
mic attack was tlie worst seen in recent years. It 
should however be lecorded that wlu!r(' } 3 roph\ lactic 
and palliative sprayings waxe well done, red spider 
was not a menace. 


(c) Other Pests : Scarlet and purj3le mites, 
particularly the I'oriiK'r, did more damage in all 
Districts early in the season. Ilclopeltis was cpiite 
severe in some plains areas duiing the late rains 
and autumn. In Darjeeling, thrips did considerable 
damag<‘ to pruned lea where control measures had 
not been taken. l’reipn*nt advice had to be 
given on the necessity of controlling scale insects 
whose insidious damage often goes unoltserved. 

ulj Diseases: .\d\'ice on control measures 
of the two most im])ortant diseases, Jcd rust and 
bhu'k rot, was frequently sought. Several estates 
have successfully controlled black rot by reducing 
shade density, knife cleaning out, anti j)r(3j3hylactic 
and |)allialiv(! spraying with cf)pper fungic'ides. 

.\s is usual, l)lister blight w^as bad in Darjeeling 
vvh('r<‘ control measures wer<* not taken, it is a 
continual m\’siery wh\ a more serious attempt is 
not made l)y Darjeeling estates to control blister 
blight for it is <3ne of the easiest diseases to control 
and when left uncontrolled a considerable loss in 
cro|3 results. 

EXPERIMENTS 

]. Experiments and other activities at 
Nagrakata H.Q. 

ii) General : I he period 1st November 1970 
to Jlst .March 1971 was tht! diiest ever recorded 
at Nagrakata sima* the establishment ol' the meteo- 
rological station. While this caused a lot of die 
back and some deaths in the plots, it gave us the* 
op|)ortunity of assessing ih<! drought resistant |)ro- 
])erties of a wide range of clones planted in our plots. 
It was interesting to note that clones planted in tin: 
autumn of 1970 which W(’re well mulched, withstood 
the drought wry much belter than the same clones 
] 3 lanted in 19t)7 and EIOH and kept unpruned during 
the drought. 

I his prolonged drought broke with a very se\cre 
hailstorm on the 1st April, 1971. The automatic 
i-ainfall rec()rder registered over three inches ol rain 
in three (piarlers of an hour and during this time 
there was a very strong wind accompanied by in- 
cessant hail with hail stones slightly smaller than 
golf balls in size. 
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The adv^erse effects of this storm will feature in 
the 1971/72 Autuial Report. 



Clonal trial plots at Ging Clonal 
Proving Station Darjeeling 


(iij Release of Tocklai Clones and Reha> 
bilitation Grasses 

(a) Vegetative i Just under 2,49,0(K) cuttings 
ol' Tocklai release clones were disiribuled to Meun- 
l)cr estates in West Bengal. 'TItis is a large inerease 
on the previous year when only 80,000 cuttings 
were distributed. 

Just under 800 scions of vegetative clones were 
released to Member Estates in West Bengal. 

„ (l)j Generative : Two pairs of generative 

clones that are usc'd to produce the bielonal stocks 
419 and 450, were releasc'd for the first time. A 
total of *^1900 cuttings and 870 scions of two of the 
clones were released. Member estates are already 
in possession of the other two clones. 

490 scions of the 7 clones forming the polyclonal 
stock 203 were released to one estate that is convert- 
ing a jat seed bari by grafting. 

(cj Rehabilitation Grasses : Over 2000 

stems of Guatemala Grass and Pusa Giant Hylirid 
Napier Grass were released to Member estatc-s 
during tlie year. 


(iii) Experiments 

(a) Agricultural Trial 1967/68 ; 4'his trial 
was planted in 1967 and 1968. 'Ihe growth, yield 
and reaction to the Dooars conditions of 15 'I’ocklai 
clones, 2 clones from Mai and Stock 203 are being 
compared. Towards the end of the severe drought, 
observ'ations on the ability of the clones to witJistaud 
droughl were taken in the two blocks that had been 
left iinpnined. 

riu’ Jesuits of tliese oljservatioiis were as lollows:- 

(1) 4’Vl, r\T2, 'TV16 and rV17 had good 
resislanci- to drouglU. 

(2) 'rV4, 'l’V7, TV8 and 4’V14 luid fairly 
gootl I'csistance to drought. 

(3) Slock 203, 4 \'9. 'TVIO and 4'Vll had 
fair iTsistancc to dionght. 

f lj 'l'V2, rV6, 4’V13 and 4 V15 had poor to 
ver\' poor resistance to drought. 

Of tlu* two cl()iu\s from Mai included in this 
trial out was classified as having fail' drought 
resislanc(‘ and the other as very poor. 

(bj Observation Plots, Mai Clones : 5 ield 
recording in llicsc plots wcic continued and in res- 
pect of yield upto the end of the lf)70 season, 5 clones 
showed promise. Observations during the drought 
perioil from November 1970 to March 1971 indi- 
cated that of these 5 clotics, one had fairly good 
resistance to drought, two were fair and two were 
poor. 

Manufacture of all the (4oues in the observation 
plots was carried out in the Meenglass Miniature 
Factory. It was not possible to assess the liquor 
characters of the different clones due to faulty manu- 
facture. 4'hc aim is to assess the liquor characters 
in 1971 and make final selections of clones sliowing 
SLilIicicnt promise to wairant further trials. 

(c) Nitrogen Response on Different Clones: 

The design of the trial was finalized and a start 
was made on planting. 


{ 16 ) 


Annual Report For 1970-71 


(iv) Quality Testing Scheme 

(a) 1969 Trial : Routine work on tlie eight 
estate clones in this trial continued. 

(b) 1970 Trial : rwcUe clones from estates 
were planted in this trial. 


season. As several other clones in litis trial are 
showing proinist', it is expected that furtlier certi- 
hcates will be issued at die end of 1971. 

(d) Trial B. Planted 1968 : Eiglit clones 
are under (rial of wliicli three Tocklai clones and 
one estate clone are gi\'ing good yields. 


(\’j Nanda Devi Seed Bari (Stock 378) 

The two generative clones were grafted onto 
stock trees of I VT), d’VlO and 'I’Vll in this bari. 
'1 he success lias been good. The plan is to complete 
the grafting in 1971/72 and it is hoped that sullicient 
S(‘(‘d will be availal)l(‘ for distribution to Darjeeling 
estates by the end of 1973. dhis will be one year 
behind the original schedule caused by tin* set back 
received from the successive droughts of 1969/70 
and 1970/71, and the lire reported last year. 

(vi) Establishment of Future Release Clones 

Sections of 4 clones tentatively earmarked for 
future release were grafted twice in 1970. C4onc 
468/3/13 is showing promise. 


(e) Trial C. Planted 1969 : Observations 

on growth w(‘re made in this trial. 

(f) Trial D. Planted 1970 ; Six hyljiid 
clones selected at I'ocklai were planted in this trial 
during the year anti observations were made on 
their growth. 

'I’here are now 39 clones under tiaal at the Prov- 
ing Station and their \ields are being compared 
against the Nanda Devi biclonal standard and cup 
characters against Nanda Devi and hvbrid leaf 
from a nearby area on Oing 1’. E. 

It is appropriat(‘ to record our appreciation of 
the excellent co-operation received from Oing T.E. 
over the running of the Proving Station. 


2. Clonal Proving Station, Darjeeling 

(a) General : 4'he plots in the Proving Sta- 
tion were damaged by hail on the 31st March, 1971. 
It is anticipated that this will result in the pro- 
gramme for manufacture being upset particularly 
for trial A. 

(b) Factory ; The difficulties encountered 
over electricity were overcome and by the middle 
ol 1970 all samples were manufactured in the 
miniature factory. 

(c) Trial A. Planted 1967 : Plot yields were 
recorded and samples manufactured througliout 
the season, dlircc clones namely Bannockburn 
157, Phoobsering 312 and Tukdah 145 have yielded 
sufficiently well and been given good marks for 
lic|uor characteristics, particularly in respect of 
flavour, to warrent them being given an Interim 
Certificate whicli was issued at the end of tlic 1970 


3. Field Experiments on Estates 

Short and Long term experiments covering a 
number ol projects have been continued on Mem- 
ber estates. A complete list of Advisory Depart- 
ment experiments is given in Appendix A, and a 
list of experiments being conducted in co-operatig>n 
with other Departments is given in Appendix B. 
The number of experiments in different areas is 
given below. 


Advisory De|)t. 
Experiments 


Experiments con- 
ducted in co-ope- 
ration witli other 
Dept. 


Dooars 

19 

'I’erai 

3 

Darjeeling 

13 


19 

4 
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MEETINGS 

Ibllowiiig annual general meetings were 
attended : 

d) 1 . li- I- I . A. by the ( liiel Advisory 
Onieer, West Heugal, and Advisory Olli- 
cer, Darjeeling «S: dVrai. 

(ii) Dooars B. 1. A. by the Chief Advisory 
Ollicer, West Bengal, and Advisory Olh- 
('('r, Dooars. 

(iiij Darje< ling B. 1.1’. A. by the Chief Advi- 
sory Odieer, West Bengal, and Advisory 
Odieer, Darjeeling I’erai. 

(iv) I. r.B. A. by Dr. N. B. Chanda. 

(v) r. A. I. North Bengal Braneh by Advisory 
Odieer, Darjeeling & I’erai. 

1 he Chief Advisory Odieer, West Bengal, attend- 
ed th(' Cl*.\Sl Scienlilie Conlerenee and their 
annual gen<‘ral meeting during his visit to South 
India in September. 

Area Scientific Committees 

d he three Ar(Ti Scientific Ciommitlees in West 
Ihaigal lu’ld a total of d meetings, the Dooars and 
d’eiai Committees met 3 times each and the 
Darjeeling Committee twice, ddie Chief Advisory 
Odicei' atleruh’d all these meetings. 

Meetings when possible were arranged to eoin- 
eid(‘ with \ isits of d’oeklai odicers to Bengal, d’herc 
was alwa\sm free e.xeliange of ideas and all meetings 
provitle extremely helpful and imj^roved the liaison 
between the planter and scienlilie stadf. 

It was disappointing that only the two delegates 
from the Dooars (lommittee alt<*nded the Joint 
meeting of all Area Seientilic Committees which 
was held in upper Assam in early March, d'he 
three day meeting was very well organised and all 
those attending were overwhelmed with the excellent 
hospitality and were impressed witli the estates sv'^en. 


MISCELLANEOUS 

Soil Testing 

A total of 3,172 soil samples were analysed during 
tlie year. 

Visitors 

As usual a large number of visitors paid visits 
to the stations at botli Nagrakata and Darjeeling. 
Mr. K. L. Hards, Chairman of the London 
Scientific Committee and Mrs. Hards paid a visit 
to Nagrakata during tlieir tour of N. E. India. 
Mr. Hards also visited the Clonal Proving Station 
in Darjeeliiig. 

Manufacture 

ddie Association rented the miniature factory 
at Me('nglass d’ea Estate for the manufacture of 
experimental samples. Manufacture was started 
in August and a total of 1,500 sam])les were manu- 
factured and samples were sent to I'ocklai, Cah iUta 
and Lontlon for testing, dhis is not a satisi'actory 
arrangement and the sooner the miniature factory 
is built at .Nagrakata the better. 

Building and Land 

The building of the new ollice block at Nagra- 
kata was completed and the ollice was moved into 
the iu‘w jnemises in October. 

A small bamboo bari was planted and about 
3 hectares of land was j)louglu'd in preparation 
for planting trials. 

Meteorological Stations 

iwo hilly eejuipped meteorological stations are 
maintained in West Bengal, one at Nagrakata 
IT. Q. and tlie other at Nagri Farm I'.E. in Darjeeling. 
Regular readings were recorded throughout the 
year. 
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ADVISORY DEPARTMENT 
FIELD EXPERIMENTS 

Brief summaries as ou the 1st of Aj>ril. 1971, of 
some ol' the experimeuls coiulucted by tlie Depart- 
ment on member estates aie giv<*n below: 

Irrigation Ciim-Pruning 

North Bank, Assam 

In experiment No. AN. 74 on Assam kind ol' 
t<‘a gi'owiug on loamy soil on irriiratioii-cum-pruuiug 
conducted during 1969, the elfect of irrigation on 
early or total crop was not beneli('ial. Irrespective 
of irrigation, December [)riming in prune - un|)run<*- 
unprune cycle gave signilicantly the highest total 
yield Ibllowcd by Decemljer pruning in prune - deep 
skill-medium skifl^ cycle. July pruning in both tlie 
cycles, whether irrigated or not, gave signilicantly 
moK* i-ai'ly season crop while December pruning 
gave signilicantly more main season crop. 
However, December pruning produced signilicantly 
more total crop than July f)runing in both cycles, 
irrespective of irrigation. 

South Bank, Assam 

In the experim<*nt on irrigation-ciun-pruning 
(AS. 68 - Assam kind of tea on heavy soil) conducted 
in 1969, irrigation failed to increase crop. 'I'liis 
may attributed to good distribtition of rainfall 
during 1968/69 cold weather. Unpruued t<-a gave 
the highest crop ar\d was signilicantly better than 
December or July jnuning. July pruning reduced 
the total crop in the year of prune but it gave more 
early season crop. 

In another irrigaiioii-cum-pruning experiment 
(.\S. 7:3— Assam kind of tea growing on silty clay 
loam), there was no significant difference in 1969 
in total yield between July and December pruning 
under irrigated condilion.s. Unpruued and irri- 
gated tea gave signilicantly lug.her croj) over July 
or December pruning. Without irrigation, un- 
pruned and December iiruuing gave signilicantly 
more crop than July pruning. Irrigation produced 
signilicantly liigher early and whole season crop 
over no irrigation. 


Dooars 

In experiment D.;35 (.Assam kind of tea, fine 
sandy loam), there was an 8'*(, increase in early 
cro[) in 1970 due to iri'igation, which was not signi- 
licaut. Iirigation made no difference to whole 
sea.son crop. Under iri’igated conditions, July ])ru- 
ning gave signilicxintly moi'e whole season crop 
than December pruning, but there was no 
signilicant difference under unirrigated conditions. 
Irrespective of irrigation, July pruning produced 
signilic antly moi’c early .season crop as comjiared 
to Dec<*mber jiruning. Unpruned lea gave the 
highest croj). 


(haierally, irrigation failed to increase early or 
whole season crop in mature tea. riiis may be 
attributed to well distributc'd rainfall in the cold 
weather. July pruning reduces th<‘ total crop signi- 
licantly in tin* year of prune but it gives more early 
season crop as comparetl to December pruning. 
Unpruned tea gave the highest c rop. 

Nitrogenous Fertilizers 

High Frequency Application of Sulphate of 
Ammonia : Seveial expciimeiats vveie in progress 
to study and comjiare the elhnts of single and high 
frcxpiency applications of different levels of nitrogen 
on yield. I’lie levels of nitrogen varied from 100 
kg to 250 kg per hectare, applied in a single dose, 
or in I to 8 equal monthly dos(‘s. Results cd' some 
of these <*xperiments arc dc’seribed bekiNv. 

South Bank, Assam 

In experiment .AS. 62 (Doolia jat growing on 
loamy soil), wlu're the tea was top jjruned, higher 
doses above 1 12 kg .\ dia did not ])roduce signi- 
ficantly more crop in 1970 and there was no benelit 
from dividc-d doses. IVeatments also failed to 
show' any effect on ciop distribution. 

North Bank, Assam 

In experiment .AN.. 59 ^ Doolia and Khowang 
jats, red bank soilb the results in 1970 w'cre similar 
to those of experiment .AS. 62. rite tea was deep 
skilled. 1 he economics of maituiing is .^hown 
in Table 1. 
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Toble 1. Held of made tea in kgj ha and economics of manurinit for the season, 1970 


Treatments 

Yield 

dost of 

fertilizer 
in Rup- 
ees/ha 

Cost of 
applica- 
tion at Rs. 
12. 50/ha 

Total 

cost in 
Rup- 
ees/ha 

Net lin.ancial return in Rupees 
per hectare on the basis of mar- 
ginal return of Re. 0..50, Re. 
1.00 and Rs. 2.00 per kg of 
made tea 






Re.0 , 30 

Rf, 1,00 1 

Rs. 2.00 

fi -^112 ^ appli- 

cation 

2r)5() 

293.44 

12.50 

305.94 

1175.03 

23.30. 00 

3000.00 

^ 2 in 1 ,, 

293)! 

411.34 

12.50 

423.84 

1257.08 

2514, 10 

5452.16 

'^ 3 *^ 20 2 ^ 

2807 

529.24 

12.50 

.541.74 

1132.63 

2265.26 

5072.26 

'T.^ N \^4 7 hg;ha in 1 ,, 

2662 

647.14 

12.50 

6.59.64 

1001 . 18 

2002.30 

•1661 . 3t) 

I s - ^112 (N2i!X'lj 

2852 

j 293.44 

30.00 

343.44 

1254.28 

2508.56 

1 5360.56 

Tfi - N'l:,, kg/lia (N31 axf)) 

2775 

1 411.34 

62.50 

473.81 

11.50.. 58 

2301 . 16 

5076.16 

'T, NNo-i kg/ha (N33.7 xfi) 

j 2734 

529.24 

1 75.00 

604.24 

j 1074.88 

211 9. 76 

4903 . 70 

>^247 kg/ha (N 30.9x8) 

3026 

647.14 

j 100,00 

747.14 

1139.13 

2278.86 

5304.80 

L. S. D. (P - .05) 








erv;"",, ' 

1 8.2 

1 







Dooars 


made 

tea of four divkled a 

j)j)li(atious 

of 100 kg 


N/ha was more (lum lOO kg N/lia applied in a 
In experiment l).33 (Betjan jat, sandy loam), single dose. In experiment (!. 30 (Kallinc jat grow- 

there was no significant (lilference in yield in 1970 ing on loamy soil), no licnelit was observed in 1970 

between M 10 kg N/lui and 220 kg N'/ha applied from more! than 100 kg N'/ha or from divided doses, 

in single or divided doses. 


Cachar 

'There was no gain from application of sulphate 
In experiment C:.29 (Clhumoijan jat growing of ammonia at doses higher than 1 1 0-1 12 kg N/ha, 

on loamy soilj, there was no significant increase It is, however, intended to apply high dose of potash 

in crop in 1970 with higher doses of nitrogen above next year to see whether then* is any response to 

100 kg N/ha applied in single or divided doses. high dose of nitrogen in presence of potash. Be- 
lt was found that th<! n<-t financial return on the sides, no benefit could be derived from divided 

l)asis of Re. O.fiO, Re. l.OO and Rs. 2.00 per kg of doses. 
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NPK Manuring; 

South Bank, Assam 

In experiment AS. 34 (Doom Dooma and Khori- 
jan jat, sandy loam), phosphate was apjdicd 

at two levels i.e. at 1 1.25 and 22.5 kir/Iia and 
potash applied at 22.5 ki( ha in 

eomljinatioii with 110 kg X/ha. In 1970, 
application of phosphate and potash did not 
signilicantly increase crop over nitrogen alone. 

Experiment AS, 44 (replantid in 1955 witli 
Hetjan jat, satidy loam soil) was started in 1904 to 
study the ellect of diOer^mt doses of phosphate and 
potash with a constant dose of nitrogen (112 kghaj. 
In 1970, the levels of phosphate and potash were 
raised to 1 12 kg/ha eac h and |)hosphate was applied 
in tlie form of ammojthos. The residual elVec't of 
the high dose of potash (224 kg K^O per ha), which 
was applied in the lirst two years o( tin* experiment, 
gave signilicantly more crop over XH^ 

^^112 Ro •'^112 ^*112 Riii- 1 was no 
signilicant diO'erence hetween X^^., K,, and 

Xi,., 1*1,., K„ or X,,. 1*,,., K„ ami X,,. 

(’iii 

In experiment AS, 51 f Hetjan, loamy soiE phos- 
phate was applied at 25 kg, ha and potash was 
applied at two levels i.e. 50 kg and 100 kg ha in 
comhination witli 100 kg X/ha. In 1970, appli- 
cation of phosphate did not signilicantly increase 
crop over no pliosphate. However, the main eO'ect 
oi' potash was signilicant. R-„ and Rioo g‘tve 
signilicantly higher crop than R„ hut there was 
no signilicant difference in \teld hetween K-„ and 
Rioo- 

Gachar, Assam 

This experiment Xo. Cl. 28 fplanted in 1961 
with dhandkhira jat growing on a hlieel soi* ) was 
started in 1966 to study the effect of diireient levels 
and comhination of XPR on young tea on hheel 
soil. 4 here were two levels of nitrogen, phosphate 
and potash at () and 90 kg/ha. 4'hc main eH'cct 
ol' potash was highly signilicant in 1970. 4he effects 
of nitrogen and phosphate and other trettment 
combitiations were not signilicant. 


Anotlier experiment Cl. 26 (Unknown jat, about 
60 years old, bheel soil) was started in 1965 to find 
out the ellect of nitrogen alone and a mixture of 
nitrogen, phosphate and potash on yield of matin e 
tea on hheel soil. Xitiogen was appiled at 100 
kg/ha and jdtosj)hate and potash were applied at 
two levels of 25 kg and 50 kg/ha. In 1970, as in 
1969, neither nitrogeit nor comhinations of nitrogen, 
|)hosphate and potash produced significantly better 
yi(4d over no manure. 

Darjeeling 

An experiment Dj.23 ((lluna jat, coarse sandy 
loam), was started in 1965 to comj)are the clhrcts 
ol different eombinaiions oi nitrogen, phospliate 
and potasli on the yield of lea. Xitrogen was applied 
at 65 kg/lia and pho.s])hate and potash were applied 
at two levels of 22 and 45 kg/ha. In 1969, all treat- 
ments receiving lerlilizers gave significantly more 
crop over no fertilizer, 'fhe main effect of nitrogen 
was highly significant l)ut response to different 
levels ol pliosphate and potash was not signilicant. 

Another experiment, l)j.22 (Clhina hybrid, 
coarse sandy loam) was started in 1966 to compare 
the elfects of different comhinations of XPR on the 
yield and crop distribution of mature tea at middle 
elevation, and subsequently to find out the most 
optiimmi comhination of P and R. 4 lie di^se of 
nitrogen was kept constant at 65 kg lia and P and 
K were applied at three levels of 0, 22 and 45 kg/ha. 
In 1969, Xfl- P,,. produced the highest yiejd 
which was signilicantly belter than X,;- P„ R.,.. 
Similar results were obtained in 1968. I'he clfect 
of the ditferent levels of phosphate and potasii w^as 
not signilicant. 


.\pj)lication of phosphate at low le\els i.e. 11.25 
and 22.50 kg P4)./ha did not significantly increase 
crop over no pliospliale. However, the residual 
hcneficial efi'ccl of application of higii dose of 
potash ( RoC) ) at 224 kg hi was observed 
even four years after application of tlie manures. 
Significant response to polasli was obtained 


( 21 ) 



Tocklai Experimental Station 


ill South Bank aiul on bhccl soil iu Clachar. 
Ill Darjpoling, the respopso to pliosphaic and potash 
was not significant in one experiment hut in another 
<‘x]ieriment a combination of B,., K.^.j produced 
significantly fiigher crop tlian I*,, K.,-. in prc^ence 
of a constant dose of' (>5 kg X lia. 

Effect of Gramoxone on the Uptake of 
Phosphate and Potash in Tea 

An expei imcitl, AS. 92 (Assam kind of lea grow- 
ing on saiuly loam i was started in 19(39, to study 
llie effects of |)hosphate and potash on growth and 
yield of tea where weeds liave lieen controlled by 
Gramoxone or by mantial cultivation. Application 
of pliosplnle and potash at two levels i.e. 0 and 
9(1 kgjia (lid i\ot imjjrovc* yield in (jramoxoncxl 
areas in comparison to non-Gramoxoned arc'as in 
both 19()9 and 1970. I'he main effect of phosphate 
was not significant in 19(39 and 1970 whereas the 
main effec t of potash was significant in 1970 only. 

Effect of Spring and Autumn Application 
of Phosphate and Potash on Yield of Tea 
'Where Gramoxone is Used for Weed Control 

.An experiment, AS.95A ( Betjan jat growing on 
sandy loam) was started in 19(39, to sttidy the effect 
of spring and autumn apjdication of phosphate and 
potash, on growtli and yield of tea, wliere weeds 
are controlled chemically. I’he tea was manured 
with, ammonium sulphate at 100 kg \/ha in the 
spring. In 1970, tliere was no significant difference 
in yield between the treatments. 

Sulphate of Ammonia Vs. Calcium Ammo* 
nium Nitrate 

In experiment AS. (33 (l)hoedam jat, loamy 
soil), sulphate of ammonia, ealeirmi ammonium 
nitrate and potash at 100 kg/ha were applied to 
mature lea in 1970 to see whether these were 
more beneficial than sulphate of ammonia 
alone in highly acid soils. 9 here was no signilicant 
(lilference in yield between application of calcium 
ammonium nitrate and sulphate (;f ammonia, with 


or witliout potash. However, ])otash in combina- 
tion with sulphate of ammonia gave significantly 
Itighcr crop over sulphate of ammonia alone. 
Addition of potasli to calcium ammonium nitrate 
did not produce significantly higher yield. 

Liming 

South Bank 

In (‘X])eriment .AS. 78 (Betjan jat on loamy soil), 
l)oth one and two tonnes of slaked lime per hectare 
failed to jnoduce any signilicant elfcct on tlie yield 
of tea in 1970 in presence of either 100 kg N/lia 
or 200 kg N/ha. 

Soil analysis of experimental jdots indicated 
that tJic'ie was no appreciable change in soil acidity 
since* ]9()9 ins))ite of lime dressings at 1 to 2 tonnes 
per Jiectarc*. 

In experiment .AS. 77 (Betjan jat, .saiuly loam 
soil), liming at ] or 2 tonnes pei' hectare rcxhiecd 
the ero]) signitieaiuly in 1970 in ])resenee of 100 kg 
N/lia. With 200 kg .X/lia signilicant reduction of 
cro]) occurred only wlieu lime was applied at 2 
tonnes pc‘r hectare. Soil analysis of experimental 
plots sliowed that the overall ])Il status lias not 
altered at all since 19(39. Ihere was no significant 
difference in yield between tJie two levels of nitrogen. 

North Bank 

In experiment AN. 80 (9'ingamira jat, sandy 
loam soil), liming did not produce any significant 
effect on the yield of lea in presence of either 100 
kg N/ha or 200 kg N/ha. No sigulficant difference 
in yield was (deserved between tlte two levels of 
nitrogen. 


Application of lime at 1 or 2 tonnes per hectare 
iu higlily acid soils did not generally alTect tlie yiedd 
of tea significantly in presence of either 100 kg N/ha 
or 200 kg N/ha. However, a significant reduction 
in crop clue to limiiig ((f 1 or 2 tonnes/ha a year 
for three yeai’s, was oViserved in one experiment. 
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Soil R ehabilitation 

North Bank, Assam 

In o\j:)(‘rlineiU Ai\.4(') (Cllaycy loam soil), vvlicro 
tea was leplaiiK'd in 19()6, pi'evious sul)-soiliu^ 
and deep |)lonijhin‘^ i(av(‘ more crop in 197(1 ovei 
no snb-soiliiiir and no deep j^loiiuliiinr hut the diOer- 
enee was not signilicanl. (iieen croppini;' for 
two years produced slifuiricantly increased yield 
over lU) L>-n‘<‘n crop or <^reen crop for one year only. 

Dooars 

Jn oU(- e\|)erim(‘nt I). 2d ( loamy sand soil), leav- 
in,i>- Tallow under Mimosa invisa Tor two years after 
suhsoiling and deep ploui'liing ])roduced the best 
result in 197(1. Sub-soilinu; and de(‘]) plonij^hiiii^ 
sio-uilicantly liiglier yield than no sub-soilint^^ 
luul no deep plouirhiii^. 


Deep plou.i>hiu,i 5 aiid sub-soil iiitif ^•ave hii^her 
crop ov(‘r no deep plou^hiniJ' and no sub-soiling, 
(ji’cen cropping for two \(‘ars produetnl tlic best 
result. It must, liowever, be noted that in ou<* 
experiment wliej'e the soil was sandv, im benelit 
was accrued i'rom these. 

Soil Climatological Survey 

A few experiments were started in 1962 to study 
the gi'ciwth c)l diflerent kinds ol tea under wid<*ly 
varying soil and climatic conditions and also tlieir 
response to different levels of nitrogen. 

Five clones i.e. 'FV. 1, TV. 2, d’V. 3, I'V. Id 
and 3/22 were used combined witli nitrogen 
levels at N,.., Nju, and kg/ha 100 kg of 

potash (K.jO) per hectare was ap[)lied in 1970 along 
with the normal levels of nitrogen in all tlie plots. 

Results of one experiment in 1970 ar<* given 
lierc. 


Dooars 

In experiment D. 24 (heavy soil), TV. 18 con- 
tinued to give the highest yield. The main elTect 
ol nitrogen and clone were signilicaut as shown 
in Fables 2 and 3. Fhe interaction l)etween 
clones and jiitj’ogen levels were not significant. 


1 nhb' 2. Main c/lecls of nitrogen: Held 
of made lea in kojha 


Nitrogen doses 

54eld 

NO 

1391 

N55 

1788 

NllO 

1894 

Nl('>5 

1930 

L. S. 1). (I* .= .()-)) 

(P - .01) 

211 

319 


13.5 

Table 3. Main effects of clones : Yield of 
made tea in kglha 

( done 

Yield 

TV. Id 

2364 


FV.l I 1801. 


'^!22 i 1628 

'IV. 2 I 1558 

’IV. 3 ! 1403 


L. .S. J). (1> : 

.05) 

180 

(l> 

.01) 

242 

(F 

.(dOl) 

320 

a V. 

a/ 

0 

i 12.3 
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'There was a gradual increase iu crop in clones 
'^I Vlj 'rV2 and 'TVU) with the increasing dose 
of nitrogen. In 'TV3 the yield increased iipto 
lid kg X/lia and ihcrearter it showed a declining 
trend, in clone 3,22, the liighest yield was 
obtained at altliough dillerenee between 

i\-. aiul was not signilicant. 

Effect of Complete Defoliation on Yield 
North Bank 

In experiincnl AN.aH (Bordiibi jat growing on 
Red Bank soil;, the edect ol complete deloliation 
was crunpared with liand clean out of banjhis iit 
annually or l)iet\iiiall) pruned (PR 1)S) tea. in 


1970, com|)lete defoliation reduced the yield signi- 
ficantly in both annually or biennially pruned tea. 

Weedicide Trials 

An expejiment was laid out to line! out the elli- 
cacy of a few new weedicides on the control of weeds. 
I'hc chemicals used at diirerent doses were Afalon, 
Nata, Broininal M, Arnchern 64-263 A, Amchem 
66-132, Dinotaf, (iramoxone, Afalon j- Gramo.xone 
and Afalon | Nata. The. results of the experiment 
were not conclusive and the promising chemicals 
\’iz. Afalon, Dinotaf, Afalon | Gramoxonc will be 
tried again in the next year. 
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General 

At the slarl of this report it is appropriate to 
record tJie sudcleu deatli of Shri H. D. Ila/arika 
Mana,ir<‘r, Horhlietta on the 30lh December. Shri 
Hazarika ser\'ed the Association for tJiiily years. 

Shri A. K. Dutta M.Sc. (Agri.) joined tliis 
Department at Borldiclta as Scientific* Assistant 
on I2t]i ()ctol)(:i\j 1970. 

RESEARCH A\D EXEEKIMEM 

Rehabilitation of Land 

'I’he ex]x*i’iment on relial)iliiaiion of uprooted 
lea areas (B 6.3) started in 1962, sliovved definite 
increase in yield as a result of green cropping. .No 
significant yield difrcrcnce was observed between 
one year green cropping and two ^ear green ciop|.- 
ing ireatnuMits. Siil)soiling to a depth of* 40 cm 
and dee]) ploughing before green cropping did 
not show any beneficial efi’ect. 'Tiie results arc 
pr<‘sentcd in 4’able 1. 


Table 7. Yield of tnade lea in bg ha 


Treatment 

1969 ! 

! 1970 

1 J3 S. 63cni 1 

E.B.55cm 

No (ireen Cropping 

“ ~492~~~ ' 

494 

( )jie \Tar (ireen Cropping 

(vl4 

f)52 

Two ^V‘ar (ireen (a'opping 1 

(i4« 

""“676 

“(f D. (B - 0.05; 

116 'i 

102 

( :. V. 1 

16.7 1 

154! 


L I*, stantl^ lor light prune, 1). .S. for clcci) skill 
and M. .S. lor medium skiff 

Erom tlie results of this experiment it appears 
tltat sul)Soiling may not i(“sult in increased crop 
under all conditions. I’lie soil of tJte (‘xpcrimental 
ar<‘a is a sandy loam and did ixot have! a Jiard j)an. 

Planting and Spacing 

'I'Jie results of experiment B 101 reported in 
Annual Report 1969-70 follow<*d th<‘ earlier trend, 

A new experiment (B 6/1) willi differeiU clones^ 
spacings and levels of nitrogen was planted out 
with clonal tea in 1966 and tlie results are given 
iji 4’able 2. 


SiJacing 


Cdone 


Nitrogett 


Table 2. 

Yield of made lea in kgdia 




e 

a r s 


JMants 



- 

Treatment 

per lia 

1969 

1970 


1 

(L. P. 45 t m) 

(D. S. 65 cm 

1 120 cm X 22.5 cm 

I 37040 

})I8 

1893 

120 cm X 30 cm 

277WI 

51 1 

1 164 

i 120 cm X 45 cm 

■ 16520 

563 

1240 

120 cm X 90 cm 

j 9260 

356 

786 

). (P - 0.05) 

i 

120 

364 

106/1 


596 

1414 

119/29/13 


527 

1037 

D. (P 0.05) j 

N. S. 

272 

100 kg/ha 


532 ' 

1120 

200 kg'ha 


594 

1331 

l_ 

4. (i> = o.(ir)) 

1 

X. S. 

1 

X. s. 

c:. V. 

19,8 

29.2 
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It can be seen tliat sparin,s;s and clones liave 
adected yield significantly. Yields have increased 
with increasing plant population except in the 120 
cm A 30 cm spacing treatment. 1 his is probably 
due to the poor growlli of plants in most of the plots 
under tliis treatment. 

file Spacing X C'.lone interaction was signi- 
licani and tlie results suggest that (3one 106/1 has 
responded more to closer spacings. llie results 
are peculiar and normally one would .have expect- 
ed C’.lone 19/29 13 to respond more to closer 
sjiacings because of its relativ<3y erect habit. 
I'he lower response of C3one 19/29/13 se<‘ms to be 
due to its poor coverage ol' the interrow spacings. 

Another experiment on jal lea (H 6/2) started 
at th(‘ same lime as lAperiment B 6/1 has given 
some iulercsling results. 7 he results are recorded 
in fable 3. 


Table 3. Yield oj made lea in kglha 


7 

Veat incut 

Plant - 
l\)pulatiou 
])er ha 

1970 
( l).S. 65 
cm ) 

120 cm 

■■ 120 cm 

6944 

64f) 

120 cm 

90 cm 

9260 

714 

120 cm 

; 90 enn doublcton) 

18520» 

659 

120 cm 

75 cm 

1 1 I 1 1 

755 

120 dll 

60 cm 

13666 

665 

120 cm 

c:. 1). if 

75 cm X 75 cm 

» 0.05) 

13675 

1047 

162 

C. V. A 




13.2 


* Two plants planted in one hole mainly with the obje- 
ctive ol developing a better Iramc and fjuitker ground 
( Overage. AUo^ there would be no need to infill il 
or.e plant died. 


I’rom the results it can be seen that except for 
the doublcton planting there is a progressive incre- 
ase in yield with increasing plant population. It 
was also observed that 120 cm x 75 cm X 75 cm 
spacing was significantly better thaji 120 cm X 60cm 
spacing although the latter spacing had slightly 
high<*r number of’ ])lants per hectare. 'I'his rt'siilt 
suggests that both bush jjopulation and bush 
arrangem<‘j\t are important factors in determining 

yield. 

Pruning of Young Tea 

Iti 1966 August an area was planted with C3one 
106/1 in single hedge of 120 cm :< 60 cm and stag- 
ger<‘d double hedge of 120 cm < 90 cm >' 60 cm. 
The tea was decentred in ()ctf)ber, 1966 at 15 cm 
to 23 cm from the ground. It was kept lipped 
at 55 cm till a full table was Inrinecl. I’hen the 
tabl<‘ was raised by 5 cm. In this way the table, was 
raised twic<‘ in 19()9 and twice in 1970. .\t \hr. 

end of 1970 the table was at around 75 cm. Ah) 
pruning/centeritig was done besides the. one done 
two months after planting. The yields obtained 
in 1969 and 1970 seasons are recorded ii\ Tabh^ 1. 


l ahle ■/. Yield of made tea in kglha 


Spacing 


Made tea 

in kg/ha 


1969* 

1 1970 

Staggered cloubh* hedge 
120 cm X 90 cm X (>0 

cm 

! 196 

1303 

Single- hedge 1 20 cm ;< 

60 cm 

571 

1605 


* 1969 yields recorded from July to November only. 

Manuring 

A nvmiber of exj^eriments on different aspects 
of manuring have l^een conducted and are 
being conducted at Borbhetta. Ihe results of 
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most of the experirncuts have Ijeea reported ia 
Aimual Report lor 1969-70 and the tieiid of iJie 
results being tJie same many of tluj experiments 
will not be reported here. 


Nitrogen Manuring 

An experiment (B 110.2) was started in 1970 
oji well shaded 12 year old vigorous Khorijan tea 
to find out if reduction in the rate (d’ nitrogen manur- 
ing alTected crop advta’sely. I'lte standard dose 
of nitrogen was 90 kg/ha and reductions in (lie 
standard dose lo the extent of 10, 20, 30 and 40 
per cents wer(‘ made. I he results are recorded 
in table 5. 


Table 5. } 'iel(I of mark tea in knijlia 


Nitrogen dose kg/ha j 

Made l<!a in kg/ha 

1 

1). S. 

90 

2002 

H • 1 

1970 

1 

1 

1948 

(i3 

1959 

54 

1938> 

C. 1). (P o.o:)) 

N. S. 

c. V. 

1 ^ 


1970 was the lirsl year and under the conditions 
of this experiment no reduction iu crop was ob.served 
even with a 40 j:)er cent ctit in the standard nitrogen 
dose. 4 he ex[)erimen.l is being continued and 
yield records upto June 1971 ha\c shown reduc- 
tion in crop in ]:)roportion to the per cent cut in the 


nitrrtgeu dose. It is cojisidered that in many cases 
loss in crop may occur (wen in the first year. 


Phosphate Manuring 

An <‘xp<*viment (B 43 C.2) was started in 1970 
to compare tlie ellicieucy of diilerent sources of 
pJiospJiate in tJie presence of 100 kg X and 40 kg 
potash per hectare. I’he treatments consisted of 
no phosphate, phosphate as sujxMpliosphale, 
ammonium ])hosphate, nilrophosphate and rock 
])hosj>hale. I'he treatment eH'ects did not diOer 
significantly. I'he experiment is Ixang continued. 

In an experiment (B 105) wJier<! )>JiospJiate has 
be<'n applied as sujterphosphate from 1960 at 0 4.5, 
90 and 180 kg per hectare significant decrease in 
yield w'as r<‘corded in 1970 at tlie 180 kg/Jia dose. 
Theix! was a ti*end ol' d<‘crease. in ciop at tjie lower 
doses also. 


Potash Manuring 

The Jesuits iu r<‘S]x‘ct of ])olash majiuring from 
expeiimenis .5.1 and 105 are j)resented in 
'I'abh-s f) X' 7. 


Expt. B 5.1 

Table 6. Yield of made tea in kiijha without shadt^ 
( Seedling tea planted 1962 ) 



1968 

1969 

1970 

I'leatuK’nt 

1). S. 

L. P 

1 

I). S. 

No Potash 

948 

906 

1 

840 

22.5 kg Potash ha' 

1078 

1024 

980 

C. 14. (P 0 05) 

48, 

54 

74 

(k V. 

9.4 

11.2 

16.1 
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Expt. B 105 

Table 7. Yield of made lea in kojfta 
(Clloual tea planted I958i 


'freatnuait 

1967 

L. IX 

1968 

1). S. 

1969 

M S. 

1970 

L P. 

No Bo lash 

'J2(3 

1212 j 

1401 

1279 

43 kg K.,()/ha 

98t) 

13.50 ^ 

1597 

1530 

90 kg K,()/ha 

1 106 

1 1.52 

1731 

1596 

180 kg K.>()/ha 

1240 

1618 

1912 

1625 

C. 1). (P-0.05) 

114 

144 

164 

109 

c:. V. 

15.0 

14.3 

! 13.9 

1 

10.2 


It is interest iui( to see (hat tlie response to potasli 
was linear upio 180 ])er hectare until 1969 hut 
in 1970 there was no resj^onse l)eyond la ki^/ha. 
'rhis suggests that the fixing capacity of die 
soil j)lant system has been satisfied and most of die 
applied potash is available for growth. 

I’he 1970 results of experiment B 5A, wIktc 
4 levels of nitrogen were tried in combination with 
two levels of phosjdiate and two levels of potash 
demonstrate the nitrogen X potasli interaction 
very clearly as can be seen in 4'ablc 8. 


Table 8. 'Held oj made tea in kf^jha 


Nitrogen 

PotassiuiTi"""\ 

No N 

45 

.N’/lui 

90 kg 
N/ha 

135 ks 
.\/lia 

No K j 

1 1 

716 

KWl 

n:!') 


22 5 kg K.,()/ha 

726 

109!! 

Ill!li 

913 


C. I). {V - 0.05) 148 


TJicre was no response to potash at O and 45 
kg/lui nitrogen application rates, but there was 
signihcani increase in ciop as a result of potash 
application at 90 and 135 kg/ha nitrogen levels. 
It can also be seen (liat with no potash diere was 
significant decrease in crop wlnai the nitrogen dose 
was stepped u]) from 45 to 90 kg/ha. 'I’liese results 
suggest the need for a proper balance between 
nitrogen and potash manuring. 

Shade and Manuring 

An expejimeni (B 32.2 1 was conducted to study 
die elfect of artificial sliade and natural shade from 
different species f)f trees on tea and also their inter- 
action with two forms of nitrogen. 44ie combiiual 
analysis of the icsults fiom 195f) to 1966 showed 
that die efU‘cts of' shade and fiaans of manui e were 
signifiiTiiU. Albizzia maranzuni.\is and Parkin java- 
nica gave signilicanlly the lowest yield, 'flu; other 
shade, specie's viz., lehbek, Albizzia odorali- 

ssima, Parkin filicoidea and Tmblica (fficinalis along 
with artificial shade and no shade did not differ 
significantU anioug themsi'lvcs. It was also 
observed that yields uiuh'r oilcaki; were higher 
compared to sulphate of' ammonia. It is 
probab'e that oilcake sujiplied some other limiting 
fertilizer elements. 

Forms of Nitrogenous Fertilizers 

I'ixperimcnts with different nitrogenous fertili- 
zers were continued, 'fhe results obtained so far 
indicate iliat uvc.ix, ammonium suljdiale and ammo- 
nium sulphate nitrate are ccpially efheient. Ke- 
sults in respect of calcium ammonium nitrate were 
inconsistent. 

One of the objections to tlu; use of fertilizers 
odier than sulphate of ammonia is their poor hand- 
ling and storage proix;rty due to absorption of 
atmospheric moisture. The rate of moisture absor|)- 
tion is mainly dependent on die relative liumidity 
of the atmosphere and the kind of fertilizer. 'I’he 
property of absorliing moisture is termed as 
hygroscopicity and is expressed as percentage on 
oven dry weight basis. 
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TJic liygroscopicity of urea, ammonium sulpliate, 
aminouiiim nitrate, ammonium diloride, calcium 
ammonium nitrate, ammoplios, superphosphate, 


muriate of potasli and sulphate of potash 
was studied and the data have been graphically 
represented in Figure 1. 



XMEAH ACL KUMIOtry 


CAL. AMM.KITAI^TE 


amk.nitaate: 


uaea 


AMM. CHLORIDE 
AMM. PHOSPHATE 

MURIATE OF POTASH 
SULPHATE OF POTASH 
AMM. SULPHATE 
SUPER PHOSPHATE 


FIG. 1 


RELATIVE HVGROSCOPlCHy OF DIFFERENT FERTILISERS 

IN RELATION TO DURATION OF EXPOSURE 


Ami mg ullrogenous fertilizers calciimi ammo- 
nium nitrate absorbed llic maximum fpiantit)’ of 
moisture and sulphate of ammonia tlie least, Siugle 
supei pliospjiate was less hygroscopic compared to 
ammophos. Muriate of pota.sJi and sulpliate of 
potasii were more or less similar. The practical 
points tJiat emerge from this trial can be. summar- 
ised as follows : 

(1) Ammonium sulphate and superpliospJiale 
have got ilie lowest Jiygroscopicit\* and there should 
be no handling problems. 

(2) In general 8-10 per cent moisture h consi- 
dered the maximum bc\'ond wJiich the pli\'sical 
condition ol fertilizers deteriorates and liandling 
becomes diOicult. 


(3) Bags of hygroscopic fertilizers slioulc^ be 
used up and it for any reason loose fertilizers are 
to be stored, they should be stored in jx)l)thenc 
lined bags securely tied. * 

Foliar Fertilization 

Kxperiments were conducted to determine the 
safe eoncentration of N, 1* and K fertilizers alone 
and in mixtures lor foliar application in nurseries 
and mature lea using liand sj)rayers and power 
spraN'crs. Details ol the trials were repoiTed in 
‘ I wo <S: A Bud Vol. 17, \o. 4. A generali>.ed 
rocommcudalion on tlic basis of these trials wa.s. 
dcvelo}>ed and is presented in 4'ablc 9. 
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It slioukl be clearly born<‘ in mind that spraying 
was done carefully uiuler personal supervision and 
where supervision could be lax it woidd be safer 
to use 75 per cent of the concentration given in 
Table 9. 


Table !). Safe fertilizer spray concentrations jor nursery 
and mature tea 


Fertili/er 

Nur- 

sery 

plants 

6 24 
months 

Mature tea under 
permanent shade 


Holder 

Harri- 

dan 

M icro- 

nette 

'I'lublo 
Model B 

Asitee 

Bolo 

Urea 

4-)/ 

203; 

12A, 

8".;, 

Ammophos 

1 

^ /'O 

i'2% 



Muriate of 
Potash 

, .11)/ 

12% 



N.P.K. mi.xture 
(2:1:2) 

i 

1 

12% 

1 «■;„ 

d'*o 


Cultivation and Weed Control 

hive new weedicides namely (laldon, DSMA 
lV)wder, MSMA, ArsouaK' liquid and 'runic (V( :S- 
458j were (ri(‘d at Hoii)li<nta iri 1970. Preliminary 
results arc <*ncouraging. further trials with these 
wwdicides aje continuing. 

Seasonal Dormancy in Tea 

Ihis e.\])erimenT was initiated in Sept<‘mber, 
19t)9 to U'sl die hypothesis that winter dormancy 
(Dec (miber-f’ebruary) of lea in Xorlli f'aisl India 
is caused by short day lengths. An unreplicated 
c\]K‘riment was started in September 1960 at Bor- 
lihetia on C'.lonc 19/29/13 jilanted in 195B at 150 
cm ' 60 cm. One row of 44 bushes was used as 
one |)lot and the plots were jilucked at weekly 
interval from September 1969 to August 1970. Some 
treatments were plucked till October ’70. In the 
light treatments the long winter night was 


interrupted by one or two hours of weak artificial 
illumination given at difrerent limes, viz., from 
4 to 6 P.M., 6 to a P.M., 8 to 9 P.M., 9 to 10 P.M., 
10 to 11 P.M., 11 to 12 P.M., 12 to 1 A.M., I to 
2 A.M., 2 to 3 A.M., 3 to 4 A.M. and 4 to 6 A.M. 
In one treatment light was given from 4 P.M. to 
6 A. M. Light was provided from ordinary 60 W 
bulbs which were hung 60 cm above the plucking 
suiiace at the rate of one bulb for six bushes. Shade 
was fabricated for the bulbs so that the liglit remained 
conlined to the experimental rows only, (hiaixl 
rows betwet'ji ex|)erim<‘ntal rows were kept unpluck- 
ed to jtiovide a l)arrier for diffuse light from one 
illuminated row to pass through to the. adjacejit 
experim4‘ntal rows. In another treatment (fiblte- 
r(41ic ac id (CA) was sprayed on one row of 44 bushes 
starling from September 1969, f’rom 6tJi Xovem- 
ber ’69 to 13th January, 1970 G,\ solution at 10 
p.p.m. was sprayed at tw'o week intervals, liu re- 
afler the concentration was incr<‘ased to 100 ]).]). m. 

4'liree 100 p.jt.m. s})rays were giv<’n on 20lh 
January, 3rd lebruary and 17th february 1970. 
'The (piantily of fluid spra\ed per bush was a])proNi- 
malely 45 cr. 

Increased yields weie obtained in the (h\ trtxiled 
])lots and in tin* plots w'ltere. light was given in ('outi- 
uualion of th<‘ day length. It is [iroposed lo dis- 
cuss the results of onl\' fi\e treatments, viz., G.\, 
Gontrol, 4 A.M. to (i A.M., 1 P..\l. to 6 P.M. 
and 4 P.M. lo 6 A.M. illumination treatments, 
riie monthly yi<4d data of these li\c treatments 
are rejueseuted in f'igur<‘ 2. 

It can be seen that although treatnuMits w(‘re 
start{‘d in Septemlter 1960 there, was no appr<a iabl<‘ 
treatment eflect on crop till January, 1970. In 
J’ebruary tlie (rA Ireatnuait gave aj)(jreciably 
higher yield. 'rii<*re was a good flu,s]i but tiic shoots 
were very small resulting in low yields. 'I'he first 
flush in the other tr<‘atm<‘uls imluding control was 
obtained in March. An alternation in the flusliing- 
baujhi cy(Ic as a result r)f (h\ spray can be seen 
cU-arly in the figure. All oilier treatments mani- 
fested pronounced banjhiness during .April wliereas 
GA treated bushes were flushing vigorously. It 
can, however, be seen that from May onwards the 
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FIG. 2 EFFECT OF GIBBERELLIC ACID AND ILLUMINATION ON 

CROP DISTRIBUTION 



1969 1970 


GA treated biisJies did ]U)1 lK'liav<* dilTenuily IVotm 
bushes iji oilier irc'atniruls. This suL(gesls dial 
the stimulus pro\ided liy the (h\ spray in January/ 
February jiroduecd tlusJies upto May only. It 
was also Ibiind lliat altJiough iJie cumulative total 
yield from Se])lemlier ’69 to Sepleml)er ’70 was high 
in case ol' GA treatment, the. moiilhly yields started 
dropping iroin August onwards. 

From tJie experiments that ha\e been conducted 
so far at Borbhetla it is e\'ident that (iA can lireak 


the winter dormaiTcy of tea l)ut cannot ensure nor- 
mal Jiarvesi during the winter. It ('an be seen 
iJiat yields olitained in January were about 10 per 
cent ol tin* Ocloix'r Nield.s. It was also obserxed 
that tJie sliooi si/e was \eiy small and as such it 
seems safe to conclude llial there is some oilier factor 
which is afVec'ting the growth ol' shoots alter their 
de\elo])Tneul. IJiis asjxa'l needs further invest- 
igation. 
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Effect on Quality 

J’ea was inanulactiircd from Marcli to Scjjlem- 
bci ill 60 gm rollers. I'he results tVoin 31st March 
to 9th SejUcmljer wer<! subjected to statistical 
analysis and the treatment dilFerences did not reach 
the hwel of significance. It would, thus, appear 
tiial (iA application has not aOecUal quality adver- 
sel y. 

BORBHETTA FIELD EXPERIMENTAL 
ESTATE REPORT 

Labour —I'he average daily attendance ol 
labourers during the current year, compared witJi 
the last four years, is as Follows : - 


Year 

No. of 


labourers engaged 

1966 

247.57 

1967 

230.66 

1968 

220.00 

1969 

208.63 

1970 

188.30 


Crop-— 'I'hc total yield oF green leaf during 
the current year, compared with the last four years, 
is as follows : — 


Year 


Yield 

1966 

1967 

1968 

1969 

1970 


1,34,730 kg 
1,29,455 kg 
1,29,021 kg 
1,14,985 kg 
1,72,808 kg 


Of the 1970 crop, 1,6.5,360 kg green leaf was 
sold to the Jorehaut lea Oo. Ltd., and the remain- 
der was used for exjxtrimental purpose. Cicncral 
plucking was stopped on 30.11.70. 

Vegetative Propagation - -I'he following 
supplies were made to member estates/outslations 
from Horbhetta. 


Supplies made | 

[ 1969-70 

1970-71 

Pretreated /fresh cuttings | 

3,16,825 

4,98,205 

Scions 

000 

2,122 

(llonal plants 

900 

300 

Rooted cuttings of shade 

trees • 

18 

12 

Grass cuttijigs 

Nil ' 

* 1,100 
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SOIL CHEMISTRY 

Cation Exchange Capacity of Clonal Tea Roots 

It is possible (hat the pattern of root system of 
tlic various eloues liohls the key to the problem of 
fertilizer responses ol’ the diifereut genetic types. 
Important plant characteristics which are extejisivcly 
studied for fertilizer responsiveness of both annual 
and perennial cio])s, are the cation exchange 
capacity ((h h. (k) of roots, and the pattern of root 

rami heat ion. 

Studies on the pattern of root ramilicalion have 
received consitlerable attention at I’ocklai during 
the past dccadi'. Xo information is, however, 
available on the cation exchange capacity of tea 
roots, fherefore, studies have lecently been initiat- 
<‘d on some clonal tea to evaluate possible rela- 
tionship between cation exchange capacity ol' roots 
and yield of tea, i. e. to define root cation exchange 
capacity values of clones which are mon suitable 
for a given soil condition to ensure maximum 
ellicuMicy in fertili/ei- use. 

'I’wo standard methods ofCfl’Kf d<‘lermination 
were examined at 'I’ocklai utilising whole root 
svstems of ten dilferent clones, d’lu' standard me- 
livod was also modified at I'ocklai to ensure better 
rcproducil)ility and recovery of (he C. fh ( :. values. 
'I’he clones were of similar age, receiving same ma- 
nagement treatments, but dilTering geneticalh' and 


providing us a range from (ihina and Indochina 
througJi hybrids to extreme Assam forms. I’he 
variations of root Cl. K. (A values observed Ix'tween 
ljie.se ten dilferent clon<-s by both the methods have 
been found to be of the order of 20 mili-ecpiivalents 
per 100 g fresh roots, which is considered to be large. 
'Ihc Cliiua and hulochina clones yielded a])preci- 
ably higlier ChE.Cf values than the extreme Assam 
clones, 'file range ol' ( 1 . E. C. values exUnds be- 
tween mili-e(piivalent [ler 100 g roots for the 

extreim- Assam clones (like clones 6/0 or OBI’) to 
54-55) mili-equi valent per 100 g roots for the C^hina 
and Iiidocliina clones. 

It has been observed that i]h‘ white roots, whicli 
are believed to be the absorbing ones, contribute 
most to tJi<‘ (A E. C;. of the whole root system. 4’lie 
data obtained with a (Jiina clone are given in 
I’alile 1. 

Eresh, unmilled white roots liave almost two 
and a half times (:.!•..( f value compared to (he 
red roots, further, it ap|)ears (hat with drying 
and milling, while roots undergo about 30 per cent 
decrease in (h E. C. though it remained unchanged 
for red roots under similar treatmeui. 

The total uptake of cations (Calcium, Mague- 
siuTii and Potassium) has also beeit measuied by 
analysing tlie above-giound portions of the plants 
of the ten dilferent clones. The results suggest tJiat 
the total uptake of cations remains almoft 


Table I. Cation exchange ca/>a,Hy rahes of fresh am! dry white ami red roots 


Clone 

Kind of root j 

Dried or fresh 

Mili-cquivalent cation exchange capacity 
per 100 g dry roots (mean often plants) 

14/13/20 

(i) White 

(ii) Red 

Eiesh, unmilled 

»> 

89 

37 


(iii) White 

Dried and milled 

61 

35 

41 

14/13/20 

(iv) Red 

(v) 2/3rd white 



plus 1 /3rd red 

>> >> >» 
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const aat for all the ten clones (the values 
ran^^ing from (3.72 to 8.94 mili-cqiiivalenls), though 
the root C. E. C. values difTcr. However, further 
work is now in progress to (ind out die possible re- 
lationship between the C. E. (1. values of roots, and 
the ratio of divalent ( calcium ) to monovalent 
(])ota‘Jsium) cations of the top growth. 

I'Jie effect of age of plant on the root (3. E. (3. 
values was examined with two dilferent clones, as 


a preliminary ex(‘rcisc. fhese data arc given in 
'fable 2. 

Table 2. Injhience of a of plant on the cation exchanoe 
capacilv of fresh white roots 

1 

1 

xVlean mili-eijuivalcnt cation 

( 3l()ne 1 

Age (tl' lea 

ex( liangi* capacity p<*r 100 g 

1 

1 


dry roots. 

tvT 

1 year 

50.0 


2 yc'ars ' 

54.0 



l(>.5 

O 1 

' 13 ,, 

37.5 

"TV, * 

1 1 year 

41 .4 


1 2 \cai‘s 

48.4 


1 4 ' „ 

14.0 


'fhis study could not be carried out intensively, 
because of the non-availability of clonal plants of 
different ages. However, there is a distinct indica- 
tion that after the second year, root (3.E.C. values 
decrease with increasing age o(‘ the plants. Ihe 
higher root (3.E.C3 values during tlie first 
and the second years of planting, observed in case 
of both the clones, could be the influence of N.E.K. 
manuring in the field. 

(lutlings from a wide range of clones suggested 
by the Senior Botanist have already been planted 
with a view to extend these observations. 

Studies on the Behaviour of Soil Potash 

1. Fractionation of soil potash : An att(‘mpt 
was made to (‘stimatc the various fractions of soil 
potash in two of our long-term N.P.K. experiments, 
OIK' (B-lOf)) sit(‘(l at Borbhelta, and anotlier (D-l ) 
at Kalehini ( Dooars ). Both these ex])ei'iments 
were started in lt)58. Soils ol' Boiblielta f’ield 
Station and Kalehini Instate' belong to sandy loalm 
and silty loam types, lespeetively. I’he results 
o!' tin* frac'tionation study ar(‘ gixaai in 'fable 3. 


■Inhie 

DiPcrenl Jonns 

of soil potash 

as infhu’nced by hnit^-lnni potash niaiiurini^ at varyin.<' levels 



feililizer 


j ji.p.m. poten- 

p.p.m. icadily 


Peiceutage ol' 


treatment. 

p.p.m. 

1 tially avail- 

availabh* U‘x- 

]).j).in. plant 

])('rTnaru'nlly 

Site 

kg per hectare 

total 

1 able (non-e\- 

changeable) 

extraclal)l(' 

li.xed non-avai- 


N.f.K. 

K,() 

1 eliangeable) 

K A ) 

KA) ( f 5) 

lable K.jO 




i K,0 




' '4 

' 1 

il 

III 

IV 

i 

V 

VI 

Vll 

Bor bhe Ilia | 

9(1. D.O. 

2,700 

200 

82 

282 

90 


90.0.45. 

2,900 

253 

119 

372 

8(3 


OO.O.Mt). 

:h()00 

275 

139 

111 

90 

- 

90.0.180. 

4,900 

315 

190 : 

i 1 

505 

90 

- 

1 (.Mean) 

3,525 

2(31 

i 133 1 

1 1 

393 

89 

K.ilchini 

1 90.0.0. 

2,900 

i 538 

70 

608 

79 

j j 

90. 0.22..') 

3,800 

! 412 

1 49 

461 

i 88 

5? 

90.0.45. 

3,800 

425 

1 68 

493 

87 

;> 

90.0.90. 

1 

3,.500 

488 

48 

53(3 

85 

0 

' (Mean) 

1 3,500 

! 4(36 

1 59 

1 525 

1 85 
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The data suggest that (hough the total potash 
contents of both the locations are virtually the same, 
ycl there are considerable difT(‘reures between the 
sites in labile potash (see columns iv, v, and vi). 
By labile forms of potasli is meant tliose foi ms whicJi 
can contribute to the available pool over a time 
si)an. The percentages of non-available potash 
(i.c., permanent Iv fixed form), which is of no eonse- 
queuce for plant nutrition, do not vaiy signilicanily 
Ijetween the two sites (see column vii). Oomjxirt'd 
to Borbhetta, Kalchini soils have doul)le iIk‘ vpnni- 
tities of potentially available potasli fsee column 
iv), and lialf as much as i‘<xidily available potash 
(see column v), which means that Kalchini soils 
wiil take a much longer period of liuH- to lie <‘\haus'- 
cd of the potash reserve's imder ( onlinnons cre)p|)ing 
compared to the Borbhetta soils. 'The results of 
the long-term triitl at Borbhetta also suggest that, 
the readily available (exchangeable) form alone 
can serve' as a good index (or eone'! atioii stuelies 
with yield. I'he* inc reases e f both the' readily 
available and the potentiallv available forms with 
increasing rates of potash rnatiuring have been 
found to be' projiortionale. I he' labile forms ofiiotash 
ill the two extreme types of lea soils roni])rise only 
10 to l.'i jier cent of the total |.iolash, d here'liii'e, 
rcgu'ar mamiriug with potassic (ertilizers for 
aiTe'sting (({‘pletion ol soil fiotash resrives, apjieais 
to be nece’ssai'y. 


2. Evaluation of readily available ( exchange- 
able ) soil potash utilising various known 
extractants : 'To]) ( 0-15 e ni ) soils li('rn 

Borblu'tta loiig-term N.P.K. expe-rimcnl (1?-1()5) 
were used for estimation of the readily availalrle' 
potasli using nine diTerent chemical extrae tanls. 
Tllic object is to find out whether the extractant 
u«cd in e^ur routine' test of available potash is as 
good as any other extraetanls so far as correlation 
studies with yield is concenu'd. 


It apjK'ars tliat both our routine method, and 
the method used by the National Agricultural 
Advisory Service of U.K. are comperable. The're- 
fore, it is possible to switch over to the N.A.A.S., 
U.K., mcUiod in lieu eT our routine method, 


specially when the auto-annlyser arrives. d'he 
N.A.A.S , IJ. K., method permits .simultaneous 
determination of P and K in the same extractant 
with the use of an aiitoanalyser, which is not 
possible with onr routine method. 

'There are indications that pairing pf)(entially 
available ( non-e\ehangeable) and r<'a(liiy available 
(exchangeable) potash estimates togelher in onr 
soils, die best correlation between soil potash values 
and the yit'ld can possibly be obtained (V^ 1191, 

7190 i- ().9225X, where y yield in kg/ha, and 
X s(fil potash value^ r- 0.52, P 0,001). 

3. Influence of long - term superphosphate 
manuring on the labile potash content of top 
soils : T'or this study, top ( 0-15 cm ) soils 
ol a longterm N.P.K. exjieriment (B-105) at 
Borbhelta were utilised. J'lie results aie given in 
'fable 4. 


77 //V<’ 4 . (haniie’s IN labile holasli content of top soils 
tine to Ion o- term manuriin> [ wean data expressed 
ns p.p.ia. b .M). 


I I otal labile potash conlejits of soils 


Levels of 

— 

- - - - 

. 

potash 




(li cssing 

N P 

^90 

\ P 

•^90 * 9 0 

K„ 

5(m 

285 

220 

i :. ! 

551 

1 

575 

205 

i 

5r> 1 

101 

578 J 

K,,„ j 

580 

408 

■145 


N. 



517 

551 

414 


The data indicate negative ('Ifeel ol’ long-term 
superphosphate manuring on the laliile peUash 
contents of soil, be it in water soluble, exrhangeabl(! 
or non-exehangeal)le forms ( compare P,„ P^., 
and Pisoo individual fractions of labile potash 

namely, water soluble, exchangeable and non- 
exehangeable ones are, howerver, not given in the 
'Table though estimated. It appears that continued 
use of siiperpliosphalo, even at a low dose of 45 
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kg/h a/year can result in 22 to 30 per cent decrease 
of the total content of labile potash. However, 
this observed decrease of labile potash does not 
seem to be proportionate with the increasing rates 
of phosphate a])plication. 'I'he negative inlluencc 
ol’ superphosphate manuring or the soil potash 
was found to be more rdh'Ctcd on the water-soluble 
form of p Jtasli tJiau either exchangeable or non- 
exrhai gcable forms. Since water-soluble forms arc 
immediately available at a particulai time, the 
observed negative inlhiCiice of long-term haiperplios- 
phatc mamiriug sliould be vicw’ed with concern. 

'The negative inlluencc of long-term superphos- 
])hate manui'ing on the exchai.geablc prilash content 
of lop soils has also been obseived in another N.lhK. 
trial at Borbhetta (1^5), results of whicli are given 
in 'Table 5. 


Tahh’ 5. hi exchan<^eablt’ jwlash conlcnt oj top 

soils due to lom^-term manuring 
(mean data expressed iiS p.p.m. K./)) 


TVrtili/cr 

■■■ ' '■ 



Mean of 

1 realm cut 

No ; N., 



N levels 


: i 

39 ■ .17 1 

40 

32 

40 


30 : 28 

28 

28 

29 

Po K,,.., 

95 1 03 

GO 

52 

G8 

p22‘5 ^22' 5 

48 ! 39 

4G 

54 

47 


Application of superphosphate at the rate ol 
22.5 kg per hectare PoOr, over a period of ten years 
resulted in al^out 30 per cent decrease in c-xchange- 
able potash content. The decrease lias liecii found 
to be maximiun with no nitrogen plots, and least 
with Ni 35 plots. 'This is not unexpected, because 
of the greater leaching losses of soil potash with 
higlier rates of application of sulphate of ammonia. 

4. Potash fixation capacity of tea soils : 

It is important to study the potash fixation capa- 


city of tea soils, since the (ixatiou phenomenon re- 
gulates not only the supply of potash for plants, but 
also protects soil ])otash from h'aching. A preli- 
minary study was thus carried out under laboratory 
conditions, to find out the magnitude of fixation 
of a|)j)lied potasli. 

'Twenty lop soils from diUcrcnt tea estates located 
in dilfcreiil regions of North Thist India were used 
for this sillily. With a view to saturate the soils 
with poUish, a massive dose at the rate of G mili- 
equi valent K.JI per 100 g soil (roughly 1,000 kg/ha 
R./)) was applied, and suhscqueully the fixation 
was measured. After addition of potash, the soil 
moistures were brought to licld ea|)acity and, tliere- 
aftcr. kept at room leaijK'ralure for three days. 
T'ollowiiig the pre-ircalmenls, each soil was extrac- 
ted according to our loulinc procedure for deter- 
mination of exchangeable (available; potash con- 
tent. Tlie amount of potasli not ('xtracted is termed 
as lixed. 

'The preliminary study suggests that th(‘ potash 
fixation capacity of these soils is ratJier low, varying 
l)ctvvccii 5 to 27 per cent, and tliose showdug relati- 
v(‘ly higher iixaiion capacity (12 to 27 pi'r cent) 
arc the lieavier soils. Studies ari' now in jirogress 
to liud out the possible relationship between clay 
conlcnt and the potash fixation capacity, utilising 
major soil types of the tea areas of North East India. 

Potash Iixaiion capacity of soil were also exam- 
ined using soils of long-term N.P.K. trials, tlic object 
being to find out whether innate fixing capacity of 
soils undergo any change witli long-term jxitash 
manuring. 'I’he results arc given in 'Table 6. 

'The data suggest tliat, irrespective of llic soil 
types, tlie potash fixation capacity of soils has not 
altered with long-term ay:)plication of KgO at rates 
22.5, 45.0, 90.0 and 180.0 kg per hectare. T’urthcr 
the potash fixing capacity of both soils appears to 
be the same. 
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Table 6. Tolnsh Jimh;’ capacily oj soils from lout'-lerm T. h. I rial fields 



, , , - . 1 

Mi CIO- gram i 




Soils belonging Micro-gram 

potash released ' 

Micro-gram 

Percentage 


I'.slalc/ Trial field lo levels of pol- | potash added to hy <‘xlraetion ' potash retained fixation of 

I ash ill the loau;- to 100 ir vj,)i| with ueutial nor- hy the soil applied potash 

i term trial mal ammonium 

aecetate | 


KO 

j 1,T^2 (roughly 

8o() 

802 

1 

26 

Borbhelta/H-UF) i Klo 

2,(HK) kg ha) 

818 

j 88‘-t 

29 

(sandy loam) K9() 


878 1 

277 

21 

K180 


868 

289 

28 

j (Mean) 

1 


800 

1 

802 

2fi 

^ ' “■ ' i 

1 *^11 

l,Tf7 (roughly | 

812 

8f0 

80 

Kalchini/D-l : K22.3 

2,000 kg haj 

818 

839 

29 

(Silty loam) Kfo.O 


8()8 

289 

28 

I K9(t.O 


8,88. 

814 

27 

1 (Mean) 


i 88'^ 

1 

i 820 

28 


This iiivesti; 4 'ation was flirther extended to eva- of other soils remains virtually unaltered under tlic 
luate the influence of alternate wettin;^ and drying physical inlluence of alternate wetting land drying, 
on the fixation capacity of both estate and trial 'The results obtained with Kalchini soils arc shown 
field soils. Tlie results suggest that with the exee|)- in I’able 7. 
tion of Rilcliini silty loam, potash fixation capacity 


Table 7. Inlluence of alter nale net lino and dryino on the potash fixation capacity of Kalchini soils 


Estate 

i 

Soil type 

1 _ ^ ' 

'Trial 

leferencc 

Percentage potash | Percentage potash 
Microgram jiotash lixed without wet- fixed after alternate 

added to 100 g soil ing (!x dr\ing ' wetting & drying 

Kalchini 

Silty loam 

D/1 

2«» (500 kg,hn) 1 20 | 41 

576 23 37 

1,152 (2,000 ku:, lm) 2)1 ' 34 
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It seems tJiat with this particular soil, potash 
fixation capacity increases with alternate wetting 
and drying, irrespective of the levels of added potash. 
However, the increase has been found to be maxi- 
mum (two-fold) with lower level oi added p(jtash, 
and the order of increase due to alternate wetting 
and drying narrows down with the increasing rales 
of addition of potasssic fertilizers. 

Field Trials On Mature Tea With Potash 

A large number of simple trials liave been laid 
out during 1970-71 at vnious estate's located in 
dilfcrent regions of North Ivast India, with an aim 
to evaluate quickly die potash status of our soils and 
their need for potash fertilizers under commercial 
grr)wing conditions. Tliese simple K- -fertilizer 
trials Ix'lon^ to two hmud categories ; 

Category 1 : At or initial assesssmeni of avail- 
able soil ptUash, al)out one hundred simple field 
trials ]ia\c' been plajuied, wliere four lev<‘ls of potash 
at 0, 50, 100 and 200 kg ha or at 0, 10, 80 and 160 
kg ha are being tried out with a basal nitrogen level 
varying between 110 to 155 kg ha. 

Category 2 : Another ou<‘ hundred and fifty 
simj)le field trials have l)een laid out in estates, 
where only two h'vels of potash (0 and a fixed level) 
are being tried out in (ombination with a basal level 
of nitrogen as applied in the estate, 'fhe fixed 
level of potash in these trials has been decided on 
the basis of prior infn ination of available soil potash 
bill varying between 10 to 100 kg/ha Kj). 

1 hese simple trials have many replicates^ but 
instead of laying out all the replicates in one part- 
icular site, thc^e arc dispersed over uniform soil 
types. Thus the average yield for any one of the 
potash levels pooled from diflercnt sites can be consi- 
dered a soil type average within the frame work of 
the experiment. These simple trials need to be 
repeated for at least three seasons to arrive at 
practical recommendations. 

The trials under category 1, i e., with four levels 
of potash, arc useful for the purpose of finding out 
the optimum fertilizer rates. On the other hand, 


trials under category 2 are important for evaluation 
of potash fertility of our soils, since they measux- 
responses of mature tea at a particular level of applied 
])otash ou dificrent fields. 

An additional important object of these simple 
field trials is to correlate crop response to potash 
fertilization in relation to the soil test values ofavail- 
ablc potash contents. For lliis purpose, available 
potasli conlcuts of the top soils of all tlie trial fields 
were measured before the start of (he cxperinieius. 
'The cluinges in available potash contents as a result 
of the applieatiem of various rates of j:)oiasli fertilizers 
will he determined during each cold weatJier for a 
period of (iiree \'cars. I'Jie correlations between 
yields, potash dressings, and (lie available poiasJi 
contents of the soils once esiablislu’d for (lie diflc- 
renf regions or (hr the diflcirni soil types will he 
useful for fbrmidatiug fertilizer recoinmcndutions. 

riiese trials will also ofler us llu' scope to elassil’y 
marginal values of availabh' potash contents of our 
soils. M present we have arbitrarily a(:eej)ted the 
I'ollowing classilicaiioa : 


under 

40 p.p.m. 

Low 


40-60 ,, 

Low medium 


60 100 ,, 

Higli medium 

.\l)f)ve 

100 

High 


wliieh may not be valid in tlu' ligJit of the results 
from held trials. 

Field Trials on Mature Tea With Nitrogen, 
Phosphate and Potash 

About nine hundred soil samples from the top 
15 cm layers of the nineteen trials under the Agri- 
culture and Advisory Departments were sampled 
during 1970 prior to manuring, and were analysed 
for twelve dill'erent chemical and physical factors. 
The trials cover Jorhat (8 trials). Golaghat (1 trial), 
Moran (1 trial) and Margheritta il trial) areas in 
the South Bank; Bishnauth (1 trial) area in the 
North Bank; Longai (3 trials) Valley in Cachar; 
Mai (1 trial) and Kalchini (1 tiial) areas in the 
Dooars; and Darjeeling (2 trials). 
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rexturally these soils cover silty clay loam, silty, 
loam, sandy loam and semi-peat types, and also 
nutrient-wise a wide range of fertility levels. 

In collaboration with the Statistics Department, 
multiple regression analysis will Ije carried out in a 
com])iiter. 

riiese lield trials were not originally designed 
to evaluate the effects of different soil and climatic 
factors on the response of lea to fertilizers, d'hey 
also suffer from the drawback of insuflicitaU hatili- 
zer treatments. It is, however, hoped to establish 
a general mulliple regression equation relating crop 
yield to the various soil factors and their interactions, 
with the ultimate aim to predict responses from 
f(M’liliz(‘rs on the basis of soil lest \aluos. 


SOIL PHYSICS 

A vast majority of onr land is subject to very 
liigh fret! water tables during the mojisoon montJis. 
'rherefore, the need for drainage in the tea areas 
lias been emphasised during the past lew years with 
an aim to increase tJie productivity potential. Lo- 
cal conditions of water table and soil peinieability 
determine sj)acing between the drains, depth of ilu! 
drains, and also th(‘ slopes of the bottom and sides 
of tJie drains. As a result, our present interim re- 
commendations on the deptli and s].)acing of' drains 
may not liold good in tliflerenl soil types. It is, 
therefore, essential that our knowledge on factors 
like water table and permeability be built up as 
quickly as is possible for (L^signing ellicient drainage 
system in different areas. 

(An the other hand, from the point of view of' 
conservation, it is necessary to know the surface 
run-olT, and the erosive loss of soils, especially for 
slopy lands. 

Experiments have been planned during the 
year to obtain information on certain aspects of 
the drainage and conseivation problems mentioned 
above. 


Partitioning of Rain 

When rain falls on tJie soil surface, a part of it 
IS siored within the soil depending upon the infil- 
tration capacity of the soil profile, and tlie state 
of moisture .saturation of the entire profile, d’he 
rest is lost either as surface or ground run-off or 
simple evaporation. Surface run-off depends iqxin 
die intensity and the quantity of lainfall, slope, and 
the conditions of the .soil surface. 



Plate I. Run-Off Plots Connected With 
Collector and Storage Drums 


Run-off ])lols have been laid out (S(‘e jilale 1) 
at I'ockhii, wilJi sloj)es of 1,2.5, 3 and b per cent. 
I'hese plots are 12 m < 3 rn, and each slope has 
duplicate plots. After preparation of the plots, 
die soils wer<- allowed to settle down to the desired 
density, i.e., <‘qui\aleui to tlie tlensity of a sandy 
loam top soils, before starting nui-off inesurenuaits. 
'I'he plots have been surrounded on the three sides 
with masoniy walls sunk deej) into the sub-soil region 
(^varying between 30 to 120 cm depending u|)on 
the gradients), to cut off water from the surround- 
ing aieas. .\t the end of each j)lot (i.e., on tlie 
remaining sido, trapezoid shaped run-off collector 
has been instalk'd, whicli in tuiu connects to ordi- 
narv oil-drums with a provision to catch about 
550 litres of run-off water. fhe plan is to measure 
tJie surl'ace riut-ofT oiue ex’cry twenty-four hours 
during the rains. Alter measuring the quantity 
of run-ofT water in the individual drums, 
the drums will Ix' emptied by pumping out the 
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water. A simultaneous Tiicasurerneui oI ihe loss 
ol soils is also plauuccl, vvhei(‘ an aliquot 
of the ruu-oir waU'r will be sampled ai each 
observaLiou to deteiiniiK- the suspended voIvutk* 
of soil. 

similar set ol rnu-oU’ plots have also been 
laid out on tlie Red Bank soils at Xacfrakata with 
the eo-opeiation of the West Bengal Advisory Depart- 
ment. 

It is lioped that nin-oli' measiu eineuts would 
be possible botJi at l oc klai. and at Xattrakala Iroin 
Auuust, 1971. 

Available Soil Water Studies 

I lie amount of available water in a soil depends 
on its ])hysieal eharaeterisiies particularly texture, 
and on tlie deptli of the soil effectively used by plant 


roots. In a preliminary study, the relationship 
between the texture and the available soil water 
has been examined on certain typical lea soils. 

'riie total amount of water available to the plants 
in any soil is the difference between the water con- 
tents at field capacity and at wilting point. Ihe 
water contents at held capacity and at wilting j)oiiit 
are determined by the use of a pressure jjlate and a 
pressure membrane ap[)aralus set at l/3rd and 
15 atmosphere tensions, respectively. It sliould be 
menlioned in this connection that l)y field eapeity 
moisture is menl tJial amount of watei' held in ijie 
soil against the downward pull of gravity. On the 
otluM- extreme, at wilting point, the moisture can 
no longer be used by the plants at a sufficient rate 
to maintain turgor, and consequently the j)lar.i 
wills. 

'['he results of available water measurements 
in soils of different texture are given in Tal)le B. 


J able 8. Available moisture rontent in (he lop layers {0-15 em) of eertnin typical soils (mean of at least 24 leplicates), 
data expressed as percentage on dry weight basis 


'lea IXtate 


'fexture class 


Perccntag<‘ moisture 
I at l/3rd atmospliere 
' ( field capacity ; 


Berceniage moisture 
at 15 atmosphere 
( wilting point ) 


IViaAuUage available 
soil moisture 

( I'.c;. w. p. ) 


(ihillidaiN' 

Dirok 

Sungma 

Khoomtaic 


Silly clay loam 


lsal)heel 

}latikhira‘ 

Lougai 

Kalchini 

Borbhetta 

Kaionibari 

Hnuwal 

Miirmuria 

Sycotta 

Dekorai 

Xeedam 


Sc mi Peat 


Silty 

Sandy loam 


J .oi.m\ 


2h.47 
29.59 
35.03 
25 . 14 


51 .12 
49 . 33 
45.50 


7 . 75 
11.10 
17.79 
10.07 

25.37 
21 .10 
21.52 


18.72 

15.51 

18.21 

15.37 


25.05 

27.93 

23.98 


30.70 


5.09 


25.51 


15.08 
14.77 
14.97 
13.45 
15.80 
1 3 . 55 

19.91 


4.85 

10.23 

5.08 

9 . f)0 

5.02 

9.95 

4 . 45 

8.99 

(i.40 

9.40 

5.22 

8.14 

10.7,5 

j 9.15 
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Ihc availahk* moisture contents of soils vary 
with textui'C, the order Inin^ semi peat silty> 
silty clay loam> sandy loam loam. 

Determination of Soil Permeability 

The importance of permeability measurement 
for determining the spacing and dejith of drains 
has l)een emphasised earlier in this report. Brass 


J. 



Plate 2 Permeameter Units Connected with 
Constant Head Tank 


permeability cells (according to the metjiod pres- 
cribed by the American Socict\' of Soil Science) 
of size dimensions 5 cm height and 5 cm internal 
diameter have been made locally, which are snugly 
fitted into brass heads of size dimensions 10 cm 
height and 5 cm internal diameter. An assembly 
of twehe such permeameter units is connected with 
a constant head tank (see plate 2) for determination 
of hydraulic conductivity. T he technique though 
simple failed to give us entire satisfaction from the 


point of view ol* re|)roducibility. Modifications are 
now being examined. Meanwhile a range of values 
obtained for typical tea soils from measurcinenis 
already made are given in Table 0. 

TJie data suggest that hydraulic conductivity 
is not only governed by tlie textural characters 
(sandy loam >• silly > silly clay loam), but possibly 
more by the structure. Semi-peat soils have not 
only a high state of aggregation, but also comprise 
ol' more than lil'ty per cent coarser aggregates, i.c., 
those at Ol above 1 mm in size. 


Agricultural Meteorology 
Water Table 

Measureiiuaits of ground water lalde tJirougjiout 
tin* year, ha\<* lieeix cairied out at locklai sinci' 
19()(). A correlation study was made between 
ground water table and rainlall data available be- 
tween I9f)() to 1970, with ait aim to find out the 
contriliution of rainlall in charging the ground 
water table. 'The statistical analysis shows that 
tl'.e c ontribution ol rainfall towards cliarging ground 
water table decreases, as it is exjxa ted, with the 
passage of time from March to September. Assum- 
ing a porosity of' 2') to 30 per cent at 120 cm below 
th<- soil surface, the contribution of tlie effective 
rainfall ( i. that fraction which c harge^s the 

ground whaler level ] ai)pears to he about 20 per 
c(*nt in Seiitember. However, this estimate needs 
confirmation on the liasis of the porosity 
measurements of tlie impermeable sub-scil layers 
at dejulis between 90 to 120 cm. 

To study the growth and nutrient uptake of the 
lea ]>lants, in association with water tables at depths 
of* l.a, 90 and 135 cm from the soil surface, tanks 
made of (i. I. sheet arc being installed.TTic arrange- 
ment comprises of an inner tank of 1.5 m X l.a m 
X 1.5 m with wire-mesh at the bottom, placed 
within an outer tank of 1 .B m X 1-B in / l.B ni 
(see plate 3). The outer lank is proviiUd with 
water outlets at desired distances from the surface 
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Table 9. Measumnefils of hydraulic conductivily in top layers ( 0-15 cm ) of some typical soils 
( mean of at least six replicate measurements ) 


Tea l’;,state 

T exture class 

I lydiiiulic conductivity 
cm/Scc. 

Tent ative tx'rmeablli 
class 

(ihillidary 

Dii'ok 

Silty Clay Loam 

SI ? 1 9 5 

4.(. X 10“ 

4.0 xIO ^ 

moderately slow 

Jsabheel 

Semi Feat 

173.4 X 10“ 

173.4 xlO"' 

- 4 

very rapid 

1 latikluia 



Longai 


1 38 .4 X 1 0 



1 

- 4 

Tuodcratcly slow 

Kalchinl 

Silty 

fi.8 X 10 



, . “4 


Borbhetta 

Sandy Loam 

9.4 xlO 

- 4 

moderate 

Katonibari 

>> >> 

9.3 XlO 

- 4 


] lunwal 


9.2 XlO 




Plate 3. Diagram Showing an Unit of two 

Tanks for Studying Effects of Water Table 
on Growth of Tea 

to allow maintenance of water tallies in tlie inner 
tanks at depths of 45, 90 and 135 cm from tlie sur- 
face. The inner tanks will be filled with soils in 
the natural secpience occurriuji? in the field, and 
these soils will be allowed to settle down until the 
autumn of 1971, before starting the experiment. 


Summary of Meteorological Data 

Meteorological conditions in ten-day units have 
l)een given for 1970 for all the four meteorological 
sites, and a summary of the ol)servatiojis for 1970 
is given in the Appendix. 

Research and advisory analysis 

About 30,000 soil analyses have been made 
during the year. T’he break-up is as lollows : 

(i) Research : For Soil Department’s project, 

as well as for the otjier depart- 
ments, 12,000 estimations. 

(ii) Advisory : Imr tea estates alone 18,000 

estimations. 

The demand for soil analyses by the estates was 
more than in the previous year. Besides ajxalysis 
of soils from replanting, extension and nursery areas, 
estates often recpiested potash analysis for very large 
areas for ascertaining the potash requirement of 
their soils. Detailed soil analyses for problem areas 
have been undertaken at the request of the estates. 


( 42 ) 


Botany Department 


PLANT IMPROVEMENT 

Release of Biclonal Seed Stocks 

As rcporU’d in the Ann. Rep. Ibr 1969-70, p. 40, 
the two biclonal seed storks, Nos. 449 ajul 450, were 
released during ihe year for production of seed on a 
commercial scale. I’he characteristics of these two 
stocks had already been described in the last 
Annual Report. 4'wo more biclonal stocks are 
awaiting release within a year or two. 

Trial of Biclonal Seed 

Samples of seed from one new biclonal seed 
stock (stock I50j were distrilnited for distiict trials. 
This stock is a cross between two high cjuality Assam 
clones and is expected to fill the lu^ed for a stock 
producing traditionally “.Assam” kind of tea with 
higher yield. 

Progenies of three more biclonal stocks will be 
jdanted dtiritig 1971 at Tocklai in long term trials. 
Idle c'xperimental seed baris ol' eight biclonal comb- 
inations established at New docklai area (.Ann. 
Rep. 1968, [). 50) and the jjolyclonal seed bari esta- 
blished in 1967, arc' expected to produce seed iVom 
1972. 

Six more biclonal combiiiations were selected 
or planting small sc^ed liaris to produce seed by 
latural pollination. 

uytological Investigation 

Derailed K.aryotyj)e analysis carried out on a 
arge number of c:lones irom different varietic*s 
)f tc'a lailcxl to show any ajijireciable difference in 
heir chromosome morphology. 

The chromosomes are in general small and 
vithout much size difference in the complement. 
)ue to their median or nearly-median primary 
onstrictions, the tea chromosomes may be consi- 
lered primitive. Minute differences in the chro- 
aosome c'.omplements such as structure and number 
1 chromosomes with secondary copstrictions, total 


cdiromatin length etc. WTie obserxed between in- 
dividual clones. However, none of tlie diffcTtuices 
could be c*orrelaled with any of the morphological 
characters of the clones. 

Clytological investigations were carried out on 
a number of inler-specitic hybrids between tea and 
('amellia (C. sinensis var. assamica X (i. irra- 
wadiensis). 4’he hybrids show extremely regular 
meiosis and high fertility, indicating close similarity 
in the chromosome complements of the two species. 
A[orphologic:al resemblance of the hybrids to culti- 
vat<*d tea further supports the earlier tindijigs from 
morphological, anatomical and chemical studies 
at locklai that some inter-specific hybrids occur 
in cultivated lea populations. 

Ihe hybrids ar(‘ sliowing extreme vigour in 
growth and yield and are under observation for 
use ijt future breeding schemes 

Induction of Mutation 

I^^arlier attempts at induction of mutation by 
irradiation of seeds with Gamma rays and treatment 
with chemical mutagens being abortive ( Ann. 
Rep. 1968-69, p. 51 ; 1967-68, p. 53), pollen grains 
irradiated with X-rays at various dosage were used 
for pollinating a few selected clones in order to 
investigate the ])ossibility of inducing mutations in 
tea by radiation treatmeitts of' the pollen. Some 
fruits have been foimed by tlte irradiated pollen. 
If viable s<‘edlings can be obtained from the secfls 
so formed, the method woultl be tried on a larger 
scale. 

Release of Vegetative Clone 

One more clone, I’V 18, was released to the 
Industry during the yeai*. 

rV 18 is a yield clone, with excellent growtli 
habit and verx' high yield potential. I.eaf of this 
clone is of medium size, suitable particularly for 
(1. 4\ G. manufacture. Quality is average with 
a toucli of 'minty' flavour. I4ie clone is liardy 
and likely to do well in drought prone areas. 
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Selection of Vegetative Clones 

Al)()iit 110 bushes form diircreuL comiiKTcial 
jats, Ihclonal and polyclonal progenies wtac screen- 
ed during the year lor the selection of elite vege- 
tative clones. From yield records and manulactur- 
ing results, 43 hushes were selected I'or rooting and 
long term trials. 

Another lot ol 90 clojics arc under dillerent 
stages of long term trial, out of which two more 
clones have been tentatively selected for release 
in the near biture. 

Stock-scion Compatibility 

Keciprocal gralting of low, nu'dium and high 
vigour chmes has shown liial for suc('<*sslul gralting, 
tlic stock should be moi<‘ vigorous tlian the scion. 
( Trailing of vigoi'ous (doncs on I'ool slocks ol poor 
vigour results in little or no success. 

A vigorous stock incic'ases (he vigour and l<‘al 
N'ielding capacity ol a j)oor scion, lasting results 
suggest very little, if any, eHect of the stock on the 
cu|) quality of the scion. 


chambers which were connected to an Inlra Ked 
Gas Analyser. Humidity, liglit and temperature 
were carefully controlled and the only known vari- 
able was carbon dioxide. Concentrations of 2H5, 
350, 430 and 620 parts per million of COo weie 
used, the values having l)ecn guaranteed b\ the 
manufaurers. 'Ihree light intensities were used, 
the lowest corresponding approxiinat{4\' to the level 
found at ijie base of tlie canopy of un})runcd lea 
(0.02g cal/cTn“/min approximately), the lU'xt to the 
level found at the base of pruned tea (0.03g cal/ 
cm‘^/min approximately) and the high liglu about 
that at the surface of a shaded l)us]i under Albu:io 
odoralissima ( 0. l()g cal / cm- / min api)roximately ). 
Results are sliowii itt Figure 1, wliere the uptake 
of carl)on dioxide |)<‘r gram dry wciglu ol leal is 
plotted against the carbon dioxide concentration 
of the assimilati(ai cJiambeis in parts per million. 


90| 
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V'ull details of tliese investigation are ])repar(‘d 
for publication. 

PLANT PHYSIOLOGY 
Photosynthesis Studies 

In continuation of the studies re|)oiled in Ibtif) 
and 1969, a series of experiments was carried out 
to observe the effects of increasing carbon dioxide 
concentration on the rate of photosynthesis of mature 
leaves at various light intensities. It is knowm 
that for many j)lant species, tlic normal concentra- 
tion of carbon dioxide in the atomosphere (9.3",, or 
300 ppm) is limiting at certain light intensities. 

Leaves were enclosed in plastic leaf chambers 
in controlled environment growth cabinets and 
air containing known concentrations of carbon 
dioxide was passed at 0.5 litre per minute into the 



CONCENTRATION Q7 CO, IN Pr*' 


Fig I. Rate of photosynthesis expressed as parts 
per million carbon dioxide taken up per 
gram dry weight of mature leaves per 
minute at carbon dioxide concentrations 
varying from 285 to 620 parts per million. 
Measurements were made at three differ- 
ent light intensities : very low ( approx, 
0.02 g cal cm-- min-^), low (approx. 0.03 g 
cal cm-- min-^) and high ( approx 0,16 g cal 
cm-2 min-^) 
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At each light intensity there is an increase in 
the rate of photosynthesis with increase of carbon 
dioxide concentration, the percentage increase ])eing 
greater with decreasing light intensity. If the range 
300 ppm to 620 ppm is considered as normal to 
approximately twice normal concentration of carbon 
dioxide of the atmosphere, then tlie perctittage 
increases are 20*;4, 33% and 45% as the light 

decreases. 

In the held it would not be practicable tmder 
present conditions to supply CO^ by cliemical means, 
althongli air inside s|:Hn'ial hoiis(‘s for growing cnllings 
could l)c enriched vvitii it. it is, liowever, known 
that lieavy mulch releases considerable amounts 
of’ carboji dioxide and that due to th(' impedcnce 
to diffusion caused by the dense canopy of tea leaves 
near tJr: ground, which reduces wiiul sp(!cd to 
almost zero, the lowest (i.e. most heavily sjiaded) 
leaves arc in a position to utilise snuK* of tlie extra 
COo. It is possibh; that some of tJie bejiehts (ha ived 
from mulcliing arc due to tJie effect of increasing 
pliotosyntlicsi 3 in those heavily shaded lower h'avcs 
wliich arc uoimally both ligJit and COo lirnited. 

Drought and Waterlogging 

In die Annual Report for 1969-70, pj). 41-12, 
rates of pliolosynthesis under extreme conditions 
of drought and waterlogging were presented. lu- 
forir.iition based on another exploratory trial is 
brichy rcpoiled here. 

Eigiitccn month old potted clonal jihmts were 
divided into three groufis. (iroup A was initially 
watered to held capacity and then nnwatcred liir 
the duration of iJie cxpcrim<’Ut (Drought serh*s). 
(hoiip b was immersed to tjie base of the stem in 
water (Waterlogged series) and (h’oup (f was kept 
well watered ((lontrol series'). fhe experiment 
was c.nried out during January-Feliruarv', lt)71 
and the following observations wTre made: 

(a) Leaf turgor (die amount of water in die 
leaf compared to (he amount at saturation) 

(b) dVanspiralion rate 

(c) liCaf temperature 

(d) Soil moisture 

(e) Soil structure 

(f) Root growth 


4’he most striking feature was tliat after more 
than six weeks under water, tliere was no visible 
symptom of waterlogging in plants of (ironp b and 
experienced observers could not dih'erentiatc be- 
tween these plants and the controls. However, after 
washing out, (he roots of (lie waterlogged plants^ 
were found to be rotted, scanty and almost half the 
w<‘ighl of (he controls. 

Relative Turgor : 4 his was determined in the 
usual manner by taking leaf discs of one cm 
iliainet(‘r from similarly situated leaves of the three 
groujis of plants, weighing them and then 

lloating in distilled water for 24 hours. 'J'he 
I'resli weight was again rncasuri'd alter cart’fully 
removing surface moisture and tJiv' discs were oven 
dried at bO CI and th<‘ diy weight determined . 
Initial f'resli wl.- -Dry wt. 

'I he rati(» - - - - 

fresli wl. alter floating — Diy wt. 
is the Relative 'Turgor vvhieli is a measure of (he 
moisture content of the leaf compared to its value 
at saturation and is expressed as a percentage. Sam- 
ples were taken at intervals for four wrecks and 
results are given in J’ig 2. 
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Fig 1 , Relative turgor of mature leaves of contt ob - 
water logged and droughty tea plants 
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It can he seen that the value of Relative Turgor 
(R. T.) for the controls was between 65-75%, the 
Jiigher values associated with the period imme- 
diately after heavy watering, d'he droughted plants 
were also in this lange until a week after watering 
ceased and then showed a rapid and regular fall 
in value to about 50^’{) R- 1 • when permanent wilt- 
ing occurred and the leaves dried up. I'he values 
for the waterlogged series started to rise after 6-10 
days and maintained a high and constant value of 
85% until the cud of the experiment. 

Transpiration Rates : Waterlogged and control 
plants were sealed in alkathene bags to prevent 
evaporation from the soil. They were wTiglied 
daily to 1.0 grain on a pan lialance and replaced 
in tlie o})en. Total leaf area of each plant was 
deteiiriined at the end of 7 days and the results 
are given in milligram moisture loss per leaf |:>er 
<lay, leaves being converted to a standard si/e 
for brevity in presenting results ('Table 1). 

Table 1. Transpiration loss from waterlogged and 
control plants 


mg moisture loss per 
leaf per day 

Waterlogged plants ! 220.7 

Control phuits I 354.8 


- In spite of the liigher Relative Turgidity of the 
waterlogged plants, there was a marked reduction 
in the transpiration rate. 'This became even more 
apparein later in the experiment when some of the 
waterlogged plants were removed from the water 

Table 2. Values of aggregate analyi 


and the soil sealed in polytliene. After about 10 
days in the open, symptoms of wilting were observed. 
'The relative turgidity of the elfected leaves was 
reduced to 55 "4 (about the same value as the drou- 
ghted plants) Init the soil moisture had only dropped 
from 28% to 20% i. e. to about field capacity. In 
spite of ample soil moisture the plants were incap- 
able of taking it up in sulficieut quantities to main- 
tain leaf turgor and a condition of physiological 
drought occurred. The permanent wilting of the 
control plants occurred at aliout 5‘’4 moisture 
compared to 20'* ^6e waterlogged plants. 

It is proposed to repeat this experiment during 
the summer months. 

Mechanical Analysis of Waterlogged Soil: 

In view of the above findings the soil was analy- 
sed for aggregate structure and the results are given 
in 'Table 2. 

'There was also evidence of “slaking’’ in the 
waterlogged sample. 'Tliis rapid deleriorano i 
in soil structure is obviously more severe than <;ne 
would expect under normal field conditions aixd 
the deciease in si/e of the soil panicles means that 
water will be more tightly ‘bound’ to the smaller 
particles and not as readily availabk* to the plant 
roots. Besides, under the virtual anearobic condi- 
tions of the roots, it was suspected that some toxic 
substances may also have been produced. I’he 
rotted roots .smelt strongly of hydrogen sulphide 
and this was confirmed by carefully washing the 
root system in distilled water, grinding and making 
it into a suspension whicli decolourised iodine solu- 
tion. Hydrogen sulphide is known to be toxic to 

is in percentage of aggregates 


' Aggregate size j 

5 mm 

1 

5 2 mm 

2 1 mm 1 

1 

10.5 mm 

1 

0 . 5-0 . 25 mm 

'Total 

Waterlogged sample 

23.25 

28.15 

11.83 

6.53 

14.28 

84.04 

Control sample 

42.22 * 

30.04 

j 5.28 ' 

3.65 1 

8.12 

89.31 
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most plant roots in extremely low concentrations 
and its presence would account for the deaili of the 
younger, more active roots. 

AlthougJi this experiment was carrieci out under 
extreme conditions, there is reason to suppose diat 
similai, ii not as marked conditions, would obtain 
in waterlogged areas on heavy soils. 

It is wortii while considering whether the use 
of wccdicidcs in badly waterlogged aieas will be 
deleteiious as root growth is an important lactor 
in improving soil structure and hence aeration. 
Comj)lete removal of all weeds will reduce lli<‘ volume 
of organic matter in the top few inches of soil and 
the lack ol cultivation may aggravate the situa- 
tion. Once a suitable drainage system has been 
installed and found to be ellective, the position is 
very different and wccdicidcs may be used without 
concern. 

Light and Withering 

After its removal from a busji, the photosynthe- 
lic abilit)' ol a tea shoot is gieatly leduced and under 
normal conditions of with<‘riug there is a maiked 
loss ol dry weight due to the high respiratory rate 
of young tissue. In an experiment to determine 
the respiratory rate of plucked shoots over a pro- 
longed period, it was ol)served tjiat when tlie labo- 
ratory lights were switclied on tliere was a marked 
reductioit in the respiiation rate even Id hours alter 
the slioots were plucked, hurtjier experiments 
were carried out to conlirm this linding and results 
from a typical run are sliown in I’able 3. 


lahle 3. Respiration rate of witherinu tea 
ortijicial li^ht and darkness 

shoots in 


CIO., evolved 
})arts per 

J otal loss 



million/g 
dry wt. 
Average for 
18 hours 

in 18 hours 
mg/g dry wt. 


Respiration 




rate in dark-| 
ness 

53 

42.53 

4.25 

Respiration 




rate in arti- 
ficial light 

24 

19.30 1 

1.93 


il withering was carried out in darkness liir 18 
hours the total loss of dry weight would be 4.2 mg 
pei giam, whereas il the shoots had been illuminated 
witJi ordinary room lighting th<- loss would have 
been approximately half at 1.9 mg per gram. Simi- 
lar results could afso be expected in artilicial systems 
of witJiering where the period of wither may be 
less but the temperature would be greater. I’he 
Senior Research Ihigineer carried out trials to ob- 
serve the elfect ol lighting during withering on qua- 
lit). \o delel(‘rious elfects were obseryTcl and in 
many cases the illuminated samples were prefeired 
by the 1 ocklai faster. It should be noted tliat 
if the source ol lighting generates a lot of Jieat, the 
wither will b(‘ yery uneven and the resulting made 
t(‘as will be poorer. 

Judging from tlie uptake of water by leaf disks, 
tlie physiological activity ol tju* leaf does not seem 
to be impaired even at Jiiglier degrees of wither 
than normally practised in the plains of x\. !•:. India. 

I able 1 shows the amount of water taken up by 
leaf disks at dilferent stages of wither. 


Tabled. . 

Amount of u o 

der taken up by withered leaf disks 

fresh wt. 



Wt. after 


of disks 

Wt. after 

IVr cent 

floating 

(4) as % 

^g) 

withering 

wither 

in water 

of (1) 




fs) 






— 

... — 



1 1 

t 2 

3 

4 

5 

— .' 

. . . 




1.231 

j 

1 . 029 

83 . 6 

1 . 346 

101 ./ 

0.682 i 

0.542 

79 . 5 

0.746 

109.4 

0.706 

0.509 

72.0 

0.719 

101.7 

0.902 

0.618 

71 .9 

0.917 *1 

101.7 

0.740 1 

0.416 1 

56.2 

0.707 

95.5 


Plucking Round 


Oliservations reported in the Ann. Rep. for 
1969-70, p. 16 were extended to three I'V and one 
estate cloju's. 4 he clones were ])runed l.f) cm 
above tlie previous pruning level in December 1969 
and plucked on 3, .5, 7, 9 and 14 day rounds. Shoots 
bigger than 2 bud were lu'oken back above the 
third leaf, the broken liack portions being weighed 
separately. Single banjhies were weighed in with 
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the 2 -f bud fractious and the double baujhies widi 
the broken back portions. Eacli treatment 
(pluckiiu^ round) was repeated tliree times on single 
bushes and the harvest was divided into three seasons; 
early (from end April to end June), main (July to 
September) and back end (from October to end 
November) . 

Analysis of variance ol the liner 2 -h bud frac- 
tions and the gross weight ot harvests (including 
the broken back portions) was done separately. 
'I’he analysis of the liner fraction shows that clones 
dilTer at the 5 per cent level of juobability, the pluck- 
ing rounds and season at 0.01 per c<*nt level and the 
first order interaction ol clone X season, season X 
treatment, and the second order interaction of clone 
X season X trealmeiit are all signilicaut at O.Ol 
])cr c<aU level. I lie analysis ol tlu* gross weight 
of harv<‘sls also gives similar results. 

These observations can b<‘ summarised as: 

(1) Length ol' the plucking round inlhaMucs 
crop, l)ut not in the same way on all clones. 
In otlier words, adjustment of tJie jtlucking 
round will be necessary to obtain maximum 
crop from dill’orent clones. 

(2) I'hc yearly distriliution of crop varies from 
clone to clone. 

(3) IMiicking rounds should be adjusted to tin* 
lime of th<' year. A fixed plucking round 
all tJirough die year will not give the maxi- 
mum crop. 


Table 5. Grams' fresh weighl of shoots harvested per sff metre 



i\o. ol 

19/29/13 

Length of plucking round 

limes 






pluck- 

Wt. of 

( jross 


cd 

I 2-1- 

wt. 



1 bud 


3 days 

74 

, 2133 

2135 

T) „ 

43 

20(F) 

2097 

7 „ 

32 

2409 

2736 

9 

25 

2075 

2567 


16 

L575 

' 2482 

1 


( 


(4) 4’he adjustment indicated in (3) must take 
into consideration also the clone, i. e. the 
adjustment will be dilTerent for dilfercnt 
clones. 

It will not be possible to present the full results 
in this .short report; only the treatment totals 
are given in 4’able 5. 

'I'Jie proj)ortion of banjhi shoots increased with 
the length of the plucking round as shown in Fig. 
3. 'The highest proportion of banjhies was harves- 
ted in 14-day rounds and the lowest, in 3-day rounds. 
In all trcatm€i\ls, the banjhies showed a steep rise 
from early Si^ptember but the diirerence between 
the plucking rounds further widened in the back 
end ol' the plucking season. 

Effect of Removal of Banjhi Shoots on Yield 

Removal of the banjhi shoots that ai‘e left on tiie 
bush frame aftei’ pruning is known to iuciease yield 
and this has become a standard practice in N. E. 
India. Fresem e of these banjhi shoots ap]>ear 5 
to retard the development of new shoots. 
Amongst th(‘ primarii's whicJi d(‘velo]) from dor- 
mant buds on the bush fiami* aftei- ]:)riming, some 
become banjhi before reacliing the ti])ping level 
and nevv^ dwai f shoots appear on the imsli frame. 
4'o lest whetliei' thesi' newly developed dwarf shoots 
also exert a i-etarding inlhieucc on slioot growtli, 
an (‘X])lorat()ry trial was carried out during the year, 
in which dwarf shoots and primaries that went 
banjhi below the lipping level were removed from 

of bush surfaee in pluckinii rounds of di/ferenl leniith 


( Hone 1 

1 

Llone 1 
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1 196/1 j 

14/9 
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1634 

2304 

1499 

2287 

1477 

1980 

1965 

3800 

1179 

2399 

1514 

263! 


) 



Annual Report For 1970-71 



Fig 3. Number of banjhi shoots expressed as 
percentage of the total number of shoots 
plucked at 3, 7 and 14 day plucking rounds, 
from May to November 

the busJi at tlieir point of origin just before tip|)iug. 
Nineteen year old bushes ol’ four clones diOering 
widely in their growth habit were itsed for tJiis trial, 
using two busJies of each clone for the treatment 
aJid two adjaceitt bushes as untreateil controls. 
Yields from the treated and untreated bushes were 
recorded at each plucking round, 'i’able G gives 
llie green leaf yield jK*r bush. 


Formation of Flowers and Abscission of 
Leaves on Tea Seed Trees 

I'Jiese observations liave been publish<d in a 
paper by P. K. Barua in the Annals of Botany, V'ol. 
di, pages 721-735, 1970, a summary of which is 
given ill Appendix Cl of this report. 

It sJiould, ]iow<*ver, be noted tJiat on a plucked 
Inish th<“ fall of l<‘aves is not governed by the phasic 
activity of tJie apical bud, because slioot apicc's arc 
remov<‘d in tipping. Observation shows tliat main- 
tenance leaves can remain on a plucked bush for 
as long as IB mouths. 

Shoots Growth on Pruned and Skiffed Bushes 

Clones and seed populations are rej:)ortcd to 
vary in their responses to lighter forms of skill’ such 
as medium and ligiii skills. I’o examine iJie causes 
of this differential res[)onse, 20-22 year old buslics 
ol foiir clones wer<‘ pruned, deep skilled and medium 
skilled in successiv<‘ years, acc ording to tJie standard 
I’ocklai procedure. I’Jte foui' clones available for 
observation were of average vigour and their growing 
conditions in a r<*planted and unsliaded site at 'I’ock- 
lai would com[)are favourably with many of th<* 
areas of replanted tea in the plains of X. F. India. 


Table 6. Yield of oreen leaf fu r bush in orams 



19/48 K) 

I9,30,() 

; 18/2; 16 

19; 13/ 13 

Folal 

Untreated ( Control ) 

1,317 

1 ,4(i!i 

j 1,769 

1 ,55() 

1 6,1 10 

'J’reatecl 


1 1,618 

1 

1 1,903 

1 ,655 

; 7,002 

‘h, increase of treated 

38 . 6 ! 

16.2 

1 7.6 

6.3 

: 14.6 

I 

over control 



1 




'File increase caused by treatment varied lietween Counts were made of the niimlier of primaries 

cloiu's from 3B.b to 6.3 per cent, the a\erage in the pruned year, number ol stubs (cut branch 

increase being 14.6 per cent. lieads) in the deep and medium skilled years, num- 

ber of shoots plucked per bush and the total weight 
'I’hese encouraging results promted us to jilau of shoots harvested from the bushes in weekly rounds, 

a statistically designed, large-scale trial for 1971. 'Fliese results are given in lable 7. 
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rj)k 7. Xumber nj Primaries in the Primed (P) year and stubs in the Deep Skilled (DS) and Medium Skilled (MS) 
years, relative shoot yield per primary and per stub and relative yield of oreen leaf per primary of the pruned year 


C.loiie 

Number of 
])rimaries per 
bush in tlu. 
pniued )car 

1 

Yield per 
bush in ; 
pruned 
y<'ar in | 

Numb 

l)er 

er ol stul)s 
primary 

Shoot yield per 
mary and per 
in grams 

pri- 

stub 

1 

Relative 

mary o 
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yield per pri- 
f the pruned 
in grams 
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P 

1)S i 

MS 

P 

DS 1 
1 

MS 

P 

DS j 

MS 

1 1 

2 1 

3 j 

1 


6 

7 

8 1 

9 1 

10 j 

11 

12 

1() 12/15 

lj7 

1091 

1 .00 

1.90 1 

2.62 

(i.96 1 
\ 

3.61 

2.98 ' 

6.9i) 1 

6.86 

7.81 

l;7d 

1 116 

j 1 ,V20 

r * 

1 1 

1.86 

2.52 

13.11 

a. 10 

5.41 

13.11 

15.18 

13.71 

16 10, a 

293 

1 1937 

1 .00 

1.57 

2.10 

4.. 36 

3.72 

2.79 

j -1. 56 

5.84 

5.86 

16,6,7 

1 I.V2 

1341 

1 1 .00 ^ 

1 .87 

2.45 

8.82 

1 

1 

1 5.41 

3. •1-3 

' 8.82 

1 

10.12 

1 

8.10 

_ . 

j . 

. . , 

- 


— 

1 




1 

— 

A\'erage 

179 

1326 

1 1.00 

1 .80 

2.42 

i 8.36 

1 

' 5.22 

1 

j 3.66 

8.36 

j 9 . 50 

8.94 





IVr cent increase over 

j)ruued year 


13.6 

6.8 


I hr uiiinhcr of primaries per Imsli \n tlio pruned 
year varied widely between clones, without any 
relation to yield, d’he clone witii the least number 
of ])rimaries ( 1/7/1) yielded more than the one with 
the liigliest number (IG/IO/U), because of low pro- 
ductivity per primary of the latter clone (col. 7). 
Altliough the ninnber of stubs per primary increased 
Ucarly two fold and two and a half fold respectively 
in llie deep skilled and medium skilled years, pro- 
ductivity per stub decreased steeply. 'I'h<* ])roducts 
of these opposite trends, showj\ in cols. If), 11 and 
12, determine the yield of a clone in the pruned, 
dcc]3 skilled and medium skilled years. li\ the 
deep skilled year, three out of the four clones showed 
signilicaiU increase in yield over tlie previous pruned 
year, while in the fourth clone { 1 6/ 12/1. ‘t) there was 
neither increase nor any significant decrease. In 
the medium skilled year, only one out of the four 
c!o]ies showed signilicant increase in yield over 
the previous deep-skilled year, two clones showed 
sigitificant decrease and the fourth clone did not 
show any change. 


Other ol)scrvations show that shoot number of 
a clone increases in the order prune: deep skill: 
medium skiff, while weight jier shoot decreases in 
the same order, lhauches subtending the pluckalde 
shoots also become progressively tliinuer in tlic abo\e 
order. It is also seen that strong primaries pro- 
duce thicker liist and subsequent orders of laterals 
than weak primaries. 

Analysing the results of 'fable 7 in the light of 
these facts, it appears that deep skilling will increase 
yield of all tea bushes in the plains of North East 
India, unless their growing conditions are extremely 
poor, but rcs[)onse to medium skilling ajid other 
lighter forms of skiH' will depend upon the clone or 
the jat as wtH as their growing conditions. 'I'he 
statement is open to the criticism that data collected 
in this experiment over a period of three years did 
not eliminate the ellect of seasons on yield. While 
this is so, ol)servations made in the shade X luitritnt 
X clone trial at Tocklai on a dillerent context (of. 
Ann. Rep. for 1969-70, p. 45) tend to conlirm the 
validity of the above statement. 
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'Die cloml l>ashes of tlie shade X uutiient x 
clone experiment were not pruned in the 1967-68 
cold vvealher but pluck<‘d continuously all througli 
the 1968 season. I’hc bushes wer<* pruned in Dcccm- 
l)er 1968 and" Upped and plucked in 1969. ( ^one 

and treatment -wise plucking records wer<‘ maintain- 
ed for both the seasons. Comparison of the yield 
data for the ujipruncd (1968) and pruned (1969) 
seasons showed that all the 26 clones in the plot 
shaded with .1. chinensis trees, with and without 
i\PK fertilizer, produced more yield in the uuprun- 
ed year, the average increase being 30-10 per c<‘nt 
over the pruned year. In the unshaded and un- 
manured plots only 8 r)ut f)f the 26 clones showed 
some yield increase in the unpruued year, but the 
average for the 26 c'lones registered a decreas<* of 
to 1.5 per cent. A good stand of shade, therefore, 
appears to be a crucial lactoi' foi' the success of any 
lighter forms ol” skilT and this must be linked with 
the higher moisture status of the soil during the dry 
winter months under a good stand of .1. chinensis 
trees than in the opeiu 


rjnis it appears that vigour of the bush, its grow- 
ing eonditioiis, proneness of the area to drought 
and j)ossibly the degree of control of |)ests, deter- 
mine the response of tea fields to medium and lighter 
forms of skifi'. 


Seasonal Dormancy in Tea 

Experiments to test tin' commercial possibilities 
of breaking winter doi inancy of tea bushes in N. E. 
India wei<- coniintuxl during the yeai* in collabora- 
tion with the .\griculture Department (of Ann. 
Rep. 1968-69, pp. 61-62, 1969-70, pp. 11-45). 
fuller details of tjiese (‘xjx'riments are reported 
under Agricultuie. 

Spraying of unpruned and pruned tea bu.shes 
with solutions ol gibbcrellic acid Jias now shown 
distinct commenial ])ossibilities for advancing bud 
break by almut a month. 
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TEA MITES 

Life system of the Scarlet mite : Srasonal 
]) 0 ])ulalion cycle of the Scarlet mile [Urevipalpiis 
phoenkis (Oeijskes) on 15 year old bushes in Darjee- 
ling and in the plains of die Dooars indicate dial 
in the high allilude (abc've 1 ()()() meters), du* mite 
numbers are h'sser ])er unit area of the leaf than 
in die plains. One mite'sq cm of the leaf 
surface causes an elfective damage in liigh altitude, 
wheri'as in the plains two mites scj cm of the 
leaf caused the same iulensil\ of damage. I’he 
dam;igc causing ability ol' th(‘ mit(', therefore, varies 

according to the allilude ( Fig I ). 

Inspile of tlic difference in disti ibutiou, mite 
populations both in the plains and in tlu' hills, showed 
an uiiward trend from March, reacliing peaks during 
May and June, d'he peak was more c()ns])icuous 
in the plains than in the hills. During tjie cold 
weather, populations went down consideiably, but 
the critical levels wcie maintained in all the 
haf)itats. 

During the jieak jicriod, the mite laid, on an 
average, 2-3 eggs in a day, against one egg a da) 
during the cold weather. 'The numbiMS of eggs 
laid and the duration of lilc-cycle in different 
seasons wTre conseciucntial in maintaining the 
popiiiatiou at different fevels. 

Effect of Nitrogenous manure on the inci- 
dence of Scarlet mite : Using a split plot desigu^ 
with live clones, and three manurial treatments 
in three replicates, the influence of the manurial 
rates on the incidence of the mile was assessed. I'he 
clones used were I V 1, I'V 2, FV 3, 1 V 4 and 
4’V 5 : the manurial tii'atmenis were o kg, 55 kg, 
lf)(> kg and lb5 kg of Nitrogej; in the form of 
sulph iic of ammonia to the hectare. 

1 he manurial treatments per se had no signifi- 
cant influence in depressing the mite numbers, nor 
the interactions between Xitrogen and clones were 
formally significant. Ulond susceptibility to the 
mite however varied, with 4’V 3 suffering least 
from the mite attack 


Clonal susceptibility to Red spider : 1 lie 

inter-clonal variation in the red spider ijifestations 
was studied initially from the egg laying capacity 
of the mite on Focklai clones I'V 1 to FV 9, at 27 Cl 
i_ 3 (80 F 1 37) with 80'' 1: 5 relative humidity 
in the laboratory. 4'his range of temperature and 
humidity was most conducive to egg laying. 4’he 
results (45d)le 1) show that although the egg laying 


Table 1. Egg laying by red spider on differ ent 
clones in the laboratory 


. ' 

. 

( ’.lone 

Oviposition 


days 

1 1 

13 

IV 2 

If) 

FV 3 

18 

IV 4 

14 

IV 5 

13 

J V b 

21 

IV 7 

22 

1 V 8 

19 

’I V 9 

19 


\iiml)er of eggs 
laid per day 

4 

5 
5 

5 

6 
4 

4 

5 
I 


period was protrac ted oi\ some c loiies and shortened 
on others, it did not signihcaiUly alfect the average 
daily production of eggs. It may well be possible 
that leaf characteristics of the denies directly in- 
Ihicnced the oviposition period, but their iulhirnce 
on the quantum of c'ggs laid was a])parently 
negligible*. 


Clonal resistance to Red spider ; Fic- 
liminary analyses of tlie suspeeicd resistance of the 
Nagrakata clones, R/D3/20, R/D3/27 and R/D3/ 
44 were made from the seasonal incidence of the 
mite on these hybrid clones, compared to that on 
the standard Tocklai clones in the same plot. 4'hc 
three Nagrakata clones had no, or signihcautly 
less, red spiders than the I oeklai clones and the 
dilTerenee was maintained all the year round. Fhe 
leaf characteristics of these clones, particularly 
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Fig 2. Different stages of the development of Andraco bipunctata WIk 
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their extreme hairiness and roughness, might have 
prevented the mite build up. I’he present study 
did not, however, indicate for liow long would th(‘sc 
clones remain resistant to mite build up. 

Weedicides and Red spider incidence : 

Since some weeds in tea areas serve as alternate 
hosts for red spider, tlie possil)lc side effects of che- 
mical weed control on the incidence of the mite 
was thought to be of consequence. Weed control 
witli Gramoxone and Karmex, at their standard 
dilutions, actually helped in reducing the mite nimi- 
bers by killing the weeds on which tlie mites w^re 
thriving. 

Effect of fungicides on mite complex : 

I’he possible side effects of fungicides on (he inci- 
dence of different mite species were assessed in plots 
treated with Blitox and Nickel chloride, each at 
0,50 kg in 200 litres of water. Spraying was done 
at ten day intervals all the year round. Nickel 
chloride had no perceptible effect on mile numbers, 
but Blitox enhanced greatly red spider numbers, 
and pink and scarlet miles to a certain extent: its 
influence on purple mite was obscure. I’he reasons 
for the diverse beliaviour of the mite specie.'^ 
with the fungicides were not immediately clear, 
but these observations are being continued. 

BUNCH CATERPILLARS ON TEA 

Ecology of the caterpillar population : 

Pooulation fluctuations of the bunch caterpillars 
{Andraca bipunctala Wlk) were studied using life- 
table techniques. 'Hie principal natural mortality 
factors at every stage of the development of the 
caterpillars were identified ( Fig 2 ). 

The egg laying capacity ol the moths in diffe- 
rent seasons was responsible for the initial variation 
in the caterpillar numbers in different generations : 
the natural mortality of the caterpillars appeared 
to have regulated the overall population growth. 
The first and the second instar caterpillars were 
parasitised by a species of Tachinid fly. I’h^ adult 
fly laid eggs on the surface of the caterpillar body 
and the maggots on emergence penetrated deep 
into caterpillar body. The parasitised caterpillars 


became sluggish and eventually died. I’he third, 
fourth and the fifth inslar caterpillars were not pa- 
rasitised, but were infected by bacillus. The close 
physical aggregations amongst these three late instar 
caterpillars were conducive to the rapid spread of 
the infection, which the first two instars avoided 
by being non-aggregiting. 

The caterpillar numbers declined below their 
operative levels when the bacillus infections became 
widespread. 'I’his partially prevented the out- 
breaks of these defoliators in some years. The 
influence did not however last long because of the 
migration of the moths into tea from their alternate 
hosts outside tea. f he newly migrant moths quickly 
initiated the population cycle on tea. 

SHADE TREE PESTS 

Shade tree canker : A biennial peak in the 
larval populations of A^rilus beesoni Obenberger was 
noticeal)le. d’he first peak occurred during January to 
March and the second during September to Dec- 
ember. The first peak was of higher magnitude 
and had a large population of advanced larval 
instars in it. By March, these larvae entered into 
tlu'ir pupal stages, thus causing a sharp decline in 
larval population after March. The new gen<> 
ration of adults appeared during April to July, and 
soon after emergence they started laying eggs. I'he 
September p<'ak had a mixed larval population 
because the beetles did not lay their eggs all at the 
same time. 

Pest Survey : I'hc abundance of tlie follow- 
ing pest siK*cies on the shade trees mentioned was 
of significance. I’hese pests were recorded only 
in negligible numbers in the past two years. 

1. Albizzia Mcmbracids, Lymaii- 

triid caterpillars and Orange beetles. 

2. A. chinensis—Aiirilus and Orange beetles. 

3. A. lehbeck—VsyWich and Green caterpillars. 

4. hdiiiofera teysmaniv -Membracids. 

NEMATODES 

Seasonal abundance of pathogenic nema- 
todes in soil : The population of pathogenic 
nematodes started increasing from March, reaching 
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a peak during May to July. During .August to Oct- 
ober, the population was well stabiliscd^nd lluctu- 
ated only a little. From November onwards, the 
population started declining and was maintained 
at a low level during the cold weather. 


f 



Fig 3. A typical pathogenic nematode 


I'he numla rs of pathogenic nematodes (Fig 3) in 
the soil are determined by (a) the availability of alter- 
nate host plants and (b) their ability to survive in 
the absettce of tlutsc host plants. The increase i„ 
nematode uurnliers coincided well with the appea- 
rance and spread of the weeds during monsoon. 
In the absence of tlicse weeds, the nematodes did 
sutvive in the soil, luu their reproductive rales were 
r(.*clnc<^d coiisidcral)!)-. 

Effect of soil insecticides and weedicides 
on nematode numbers : The possible ejects 
of ch(‘micals, oilu-r tliau neinaticides, were evalua- 
ted from the rouuts of nematodes in plots treated 
with DD'l’ 50^. \VP, Fndrin 20 EC! and tJte weedi- 
cide 2,4-n at their irspeetive standard dilutions. 
In no case, did thesr- (hernicals cause a si^rnificant 
reduction in nematode jiumbers. 2,4-1), however, 
caused an indirect reduction by killiuo weeds 
that STipported the nematodes : it Juul no efTcct 
when sprayed in weed-free plots. 

Distribution of nematodes in the soil : 

I he basic reason for tiie wid(‘ variation in nema- 
tode numbers in the routine soil samples from the 
same area was found in the patchy distribution of 


the nematodes in the soil { Fig 4 ). I he anaKsis 
was based on a series of scc,ucnlial samples, drawn 
from an area of 9.29 .sq m { 100 sq ft) with 
sampling units of .093 sq m ( One sq ft ) Many 
units were without any pathogenic nematodes 
at all, and in others their numbers varied 
from low to very high. The practical importance 
of this finding is clear. Unless the samples 
are drawn truly at random from various 
parts of a propo.scd nurser>’ site, some sam- 
])les might show heavy concentiatiou of nematodes, 
while otlicrs may be absolutely free of them. This 
might give a wrong picture of the nematode situa- 
tiou iu a particular area. 
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Fig 4. Spatial distribution of eelworms in the soil 

Nematode Survey ; In course of the routine 
survey, a new cyst forming nematode, Ueterodera 
sp., has been recorded for the first time from North- 
East India, Ihc species lia.s l)ccn isolated from 
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Fig 5. A Section of the field Laboratory showing 
the cubicle for rearing different species 
of nematodes 


the tea soils of widely separated areas in tJic D(;oars 
and Upper Assam. In the al)sencc of a continuous 
distribution, live otherwise forTnidal)le cyst i'orining 
nematode does not pose an immediate threat to 
tea. Efforts are however, bein'; continin'd to 
find out its relative abundance and distribution 
in different paits. 

Pathogenicity of Root-Knots : I’hc patho- 
genic or disease ('arising effect of the root-knot Ala- 
loi(loi>)ne iiicoiinita ((’.liitwoodj was tested by growing 
young shade tree seedlings {Albizzia spp.) in 
sterile soils, artificially inoculated with jiathogenic 
second instars of the nematod<^ 'J’Jie pathogenic 
forms moved into the roots, and in about two weeks’ 
tinu', jrroduced the charactei istic galls on tlie root 
surface. I’he susceptibilities of all the Albizzia 
species to tJiis nematode suggest that if the infested 
seedlings art* planted mit, they might act as foci 
for nematode infestations to young tea. 
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Red Rust 

A significant chemical coniml of red rust is achie- 
ved by visually spraying a standard cojjpcr formulation 
during the fruiting period of the alga (causal or- 
ganism) at 0.25% concentration with hand operated 
sprayers using approximately 3 kg of the jiroduct 
per hectare. When it is sprayed with a power 
sprayer, the application is made at the rate of 2.5 
kg of the product per hectare. Application of 
copper fungicide gave a very enicient control when 
the application was mrdc at monthly intervals for 
4 rounds in 1969. 'I'he time to start the application 
varies from year to year dcjiending on climatic 
conditions, because the spi’aying must be undertaken 
after the organism slai ts its growth. 

In 1970/71, studies were luuh'rtakcn to see the 
effect of spraying Blitox, a standard copper formula- 
tion, at half the recommended dosage on the red 
rust alTectevl bushes during the actively sporulating 
period (May to July). Sfuaying was done for 3 
and 4 rounds using both power ( JAWAN) as well 
as hand operated (bakpak) sprayers. I'he ireal- 
nients were as follows : 

1. Blitox at standard dose*, 3 lounds at monthly 
interval 

2. Blitox at standard dose*, 4 rounds at monthly 
interval 

3. Blitox at half the standard dose, 3 rounds 
at monthly interval 

4. Blitox at half the standard dose, 4 rounds 
at monthly interval 

5. Ckmtrol, unsprayed 

*i) Standard dosage for hand operated 
knapsack type: 4 he main aim is to 
thoroughly drench the fuvsh willi the 
spray fluid, concentration of which is 

(). 25 ‘’,,. 

'file fungicidal revpiirernent varies with 
the size of the bush and is approx- 
imately 2.5 to 4 kg/ha, 

ii) For power sprayer: fhe standard dose 
is 2.5 kg/ha with suflicient water 
to cover the bushes eincientb. 


4'he experiments were laid out on two different 
estates. In one exfveriment fungicidal applications 
were made with a hand operated sprayer while in 
the other, with a Fontan type of sprayer. In l)oth 
the trials the treatments were replicated four times. 

It was seen that, application at half the dosage 
gave appreciable reduction of the disease in both 
the experiments. It would be interesting to sec 
if the addition of a sticker would result in better 
control. 

In a screening trial, Panacide (Murphy ( hemicalsj, 
BAS 30.50 (Badische & Soda I’abrik Ag.), Bcnlatea 
systemic fungicide ( Du Pont de Nemours & Clo. ) 
and Brestanol (Iloechst Pliarmaccuticals Ltd.) com- 
pared favourably with Blitox in reducing red rust 
sporulation. 4 he results are given in fable 1. 

Table I. Kflecl of different chemicals on fhe confiol 
of red rust 

I Mean degree of incidence 


'freatments 

per plot 

1. Blitox 0.25^/,, 

15.0 

2. Panacide 5 ml/21 

21,8 

3. BAS 3050 0.25':; 

21.8 

4. Benlate 6 g in 10 1 

29.0 

5. Brestanol 0.25% 

14.8 

6. Clontrol 

.54.8 

C.D. at p 0.05 

15.2 

c:.v. % 

374 

Thorny Stem Blight 


In 1965 an experiment was laid out on an estate 
in the Darjeeling district, known to be severely 
aficeted by the disease, fhe object of the trial 
was to test the eflicacy of some chemicals in prevent- 

ing infection through 

the pruning wounds when 


applied as a post pruning measure immcdiateK 
following a heavy prune, fhe following treatments 
were applied to pruned bushes in randomised plots, 
replicated six times. 
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Treatments 

1. Sprayed copper fungicide (0.25%) and 
then applied Indopaste onto the pinning 
cuts with a brush. 

2. Indopaste alone applied as above (No copper 
spraying). 

3. Fungicide 6422 (Sanier A) applied as above. 

4. Copper fungicide 1%, sprayed 

5. Nickel chloride 1%, sprayed 

6. Ziram 0.25%, sprayed 

7. Control (no treatment). 

The area was kept under observation during 
the period and the progress of the disease was noted. 
The area was finally assessed during 1970/71 and 
the degree of development of the disease is shown 
in Table 2. 

Table 2. Effect of post pruning treatment on the incidence 


of throny stem blight 


Treatments | 

Incidence of disease 
per plot 

1. Copper fungicide + 


Indopaste 

8.2 

2. Indopaste 

9.7 

3. Fungicide 6422 

9.5 

4. Copper fungicide 1 %, 

1 15.0 

5. Nickel chloride 1 % 

' 14.0 

6. Ziram 0.25% 

14.3 

7. Control 

17.3 

C. D. at 0.05 

f 2.4 


i 10. ‘2 


‘ It is evident that Indopaste and Fungicide 6422 
have significantly prevented infection to the same 
extent. I'he additional spraying of a coj>per fungi- 
cide prior to application of Indopaste did not olTer 
significantly better protection as compared to mere 
application of Indopaste and 6422. 

Fungicide 6422, however, edges out Indopaste 
in one aspect. It does not become a hard solid in 
cooler temperatures prevailing in Darjeeling area 
during the pruning season. It is, therefore, easier 
to apply. Further, it can be detected from a dis- 
tance because of its distinguishing yellow colour. 

Observations were continued in the plots recei- 
ving NPK treatments in the trial conducted by the 
Darjeeling Advisory Branch. No significant reduction 


on the incidence of thorny stem blight in any 
of the treatments was noticeable. 

Another experiment was started during 1970 
to study the effect of foliar spraying of a systemic 
fungicide (Benlate) in mitigating thorny stem blight 
infection. 

Black Rot 

Panacide (Murphy Chemicals, England), Ben- 
late (Du Pont dc Nemours & Clo.), Brestanol (Hoe- 
chst Pharmaceiuicals Ltd.) and BAS 3050 (Badische 
& Soda Fabrik Ag.) were tested in the held for thtar 
ellicacy to control black rot infection. None of 
these formulations gave encouraging results. 



Black Rot 
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Annual Report For 1970-71 


In the trial initialed iji North Bank, Assam, in 'I’he yields maintained the steady ijicicase noted 

the year 1968, o))servalions were continued to see cailier. 1’lie >ield data f.ir the previous two si'asons 

the overall eircet on yield and disease incidence in are also included in 'lahfe 8 for comparison. 'I’he 

plots sprayed witJi Blitox in two rounds at fortnightly yidfl data for each plot were collected by oiu North 

interval in May-June dining the first two years Bank .Advisory Branch during the plucking rounds. 

(1 968 and 1 969). No spray was given in 1 970. 

It was observ('d that in 1 970 the treated j)lots 
showed slightly more infection of black rot compaix'd 

to the previous seasoji, but still the plots had 85 to I’he results emphasize caice more the beneficial 

87 per cent lesser infection than in the control (un- elfects of long teim spraying in case of a dist'ase like 

treated) plots. It was, however, noted that rein- black rot whicJi persists in the buslies from season to 

fection was taking place by means of leaf eoniact season and d<*stro\’s the maintenance leaves during 

from the guard lines. the actively growing season. 


Table 3, EJfect of Copper fwnjM ide spraying on blaek rot control 
( Average of 6 replicat<‘s ) 



1 968 ! 

1969 

1970 

Freatments 

Yield in 
kg green 
leaf pel’ 

10 bushes 

1 

«) 

increa.se 

over 

control 

A'ield in 
kg gi een 
l(‘af per 

40 bushes 

increase 

o\'er 

control 

Yield in 
kg green 
leaf ]X*r 

40 bushes 

o' 

/O 

increase 

over 

control 

L 

I. Blitox I in 400 (apjirox. 4.5 kg/ha) 
with knapsack sprayer 

29.5 

9.7 

.34. 1 

18,8 

36.9 

1 21.4 

i 

1 

2. Blitox 2.5 kg/ha witli I'ontan 
sprayer 

29.6 

KI.O 

32.6 

13.6 

35.7 

i 

17.4 

3. Blitox 4.5 kg/ha with Fontan 
sprayer 

29.0 

1 

7.8 

1 32.8 

14.3 

35.7 

1 17.4 

.L_.. . 

4. (Jonlrol (No sprayinit;) 

26.9 


28.7 

1 

j 30.4 

1 

1 



C. ]). atp ().()5 

2.0 


1 .8 

i 

1 

1 . 5 i 

V.% 

5.7 


4.5 


3.6 ' 


T 


In an elibrt to control black rot with power Purple Root Rot 
sprayer of the Fontan type, it was oliserved that An experiment was laid on the NortJi Bank to 

even by dispersing the standard fungicide in 200 study the chemical control of jiurple root rot in the 

litres of water per hectare, the same degree of control year 1 967 (vide Annual Report 1 969-70, p. j1). 

as achieved by pressure retaining knapsack sprayers 

is not attainable. However, by using 400 litres No deatli was reported from tlie treated or 

per hectare more ellicient control was obtained. untreated plots dm ing the season. 
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Shade and Nutrients Experiment BAS 204 

I’hc experiment was laid out by the Botany 
Department at Murmuria T. E. in tlic year 19G6 
to study the effects of removal of shade and appli- 
cations of nutrients. Initially the wliolc area was 
well-shaded with Alhizzin odoratissima. Ihe shade 
trees were tlien removed from some plots and manures 
were applied to conform to the following treatments. 

112 kg N/ha with and without shade 

224 kg N/ha with and without shade 

224 kg N, 45 kg P, 90 kg K/lia with and 
without shade 

4'he Mycology Department assessed the degree 
of incidence of important leaf and stem diseases 
like black rot, red rust and Poria stem disease in the 
treated plots since 1966. 

Black rot was not signihcantly influejiccd by 
shade or nutrient in the first three years. In the 
fourth year, however, the application of NPK in 
the unshaded area resulted in lesser infection by 
black rot though no such trend was noticeable in 


the shaded plots. Moreover, shaded plots started 
to show slightly more infection tlian in the unshaded 
ones. 

Red rust development was not significantly 
affected in the first year either by shade or nutrients. 
But from the second year onwards, development 
of the disease significantly increased in the unshaded 
]>luts irrespeiTivf of manurial treatments. 

Poria stem disease had significantly increased 
in the plots wherefrom the shade was removed. 

Aerobiology 

During 1970, a cf)utinuous automatic Hirst spore 
trap was commissioned for spore trapping. 4 he 
spore trap sainj)lcs 9 litres of air per minute tlirough 
an orifice 2 mm l)road and 14 mm long. I he slide 
moves upwards of 2 mm per hour by a dock work 
mechanism. Detailed studies are continued. From 
the discharge j)attern olxserved between March 
and July, it is seen that the red rust spores are dis- 
charged durijtg the day, j^eak period being around 
the mid*da\’. Black rot type spores (colourless 
basidiosporesj are found to have peak concentra- 
tion around 4 to 6 a.m. 



Pesticide Department 


Screening of Pesticides 

'The department worked Tiiainly on the evalu- 
ation of new j>esticidcs during the year lor the control 

of various mite pests, jassids, looper catcrf)illar, 
cockcliafer and red rust in dillerent commercial 
tea estates. 

Acaricides 

Prophylactic Spraying 

It had been established beyond doubt that pro- 
phylactic spraying can bring down the incidence 
of red spider and other miles considerably. I’ur- 
iher prophylactic trials with new' acaricides were 
carried out against red spider during fhc season 
1970/71, 'riie results on the percentage reduction 
of mites over control after two months of applic ation 
arc presented in Table I and acaricides which showed 
promising results only, arc included. 


Table L Kjjicacy of new acaricides as prophylactic 
treatments 


'Piials 

1 

'll eat men is 

Kate 

1 / kg per ha 

Percentage 
duct ion of Re 
spider popuhi 
tion over con 


i Azodrin 60 

wsr: 

1.25 

97 

I 

Acarthanc 

1.2.5 

67 


Dclnav 

1 1.25 

62 


1 Ethion 

1.25 

95 


Acrex 30 E.Cf 

2.50 

9-1- 

11 

Hoe 6012 

; 2.50 

1 93 


Hoc 6021 

2.50 

1 69 


Plic trail 

' 2.50 

65 


'I'cdion 

1.25 

94 


A/odriii ( I rial 1), a new phosphatic acaricide, 
(<f\ 1.25 1/ha was found to be at par with our 
recommended acaricidc Ethion. 

But in trial No. H, only the higher doses i.e. 
2.50 1/ha of Acrex, ffoc 6012, Hoc 6021 and Plictran 
were ecjuitoxic to d’edion at 1.2.5 1/ha. 

Palliative Spraying 

Palliative trials were carried out in areas where 
the inf(‘station of red spider was moderate and uni- 
form. Most of the acaricides used in these trials 
were new forimdations. 'fhc treatments were 
applied only once with ‘Jawan’ j)owcr spraver 
having an ufuler the elbow discharge! laine. The 
results arc shown in the table No. 2 according tr> 
their order of merit. 

lahle 2. T/ficaev of new acaricides as Palliative 


treatments 







Observations 

after 



! 

1 month 



Rate 

No. of liv- 

Percent- 

rials 

rreatments 

l/kg 

ing po]njla- 

age re- 

i 

per 

tion of Red 

duction 

1 

ha 

sjiider 

over 




(Mean of 3 

(ontrol 




replicati(nis) 



Acarthanc 

1 .25 

6.67 

96 * 


Exptl. 





aearicide 

>> 

15.67 • 

90 


Dikar 


17.67 

69 


linidan 

? j 

16.33 

66 


Puradan 

> j 

23.00 

65 

I 

Lovozal 

5> 

24.33 

61 


Zolone 


47.00 

60 


Acrex 


51.33 

76 


Least signiheant 




dilfercncc at P—0.05 

» 31.64 



c. V. % 

64.07 

— 
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Obser vet ions after 
I month 


'freatments j 

Rate 

i/ig 

per 

ha 

No. of liv- 
ing popula- 
tion of Red 
spider 
(Mean of 3 
replications) 

Percent- 
age re- 
duction 

over 

control 

'fedion 

1.25 

8.2 

94 

Plictran 

2.25 

13.2 

90 

Ethi( n 

1.25 

20.2 

86 

Kelthanc 

>> 

23.2 

84 

Plictran 

1.125 

2.3.7 

82 

Morocide 

1.25 

30.7 

79 

Plictran 

0.5625 

.50.. 3 

f)5 

Le isi signiheant 

18.89 


different at P=: 0.05 



C. V. 


1 51.77 

— 

Ted ion 

1.25 

2.67 

, 99 

Azodrin 


13.33 

i 97 

Acrex 

2.5 

15.67 

' 97 

Malathion 



1 

ULV 

1 .42 

18.33 

96 

.\rrcx 

1.25 

.59.00 

88 

Hoc 6012 

1.25 

104.67 

78 

PP 511 


L56.67 

68 

Oardon a 

ii 

194.67 

60 

/olone 

>> 

196.67 

(iO 

luiradan 

>» 

242.. 33 

.50 

Hoc 6021 

>> 

29.5.67 

39 


In trial I, Acarthane gave the highest percentage 
reduction amongst the treatments and at the same 
time equitoxic to all the treatments except Zolone 
and Acrex. 


In trial II, all the treatments were superior to 
lowest dose of Plictran (dl 0.565 and there was no 
signiHcant difrcrciiee between Plictran @ 2 25 kg/ha 
and 1.125 kg/ha. 

In trial HI, "Pedinn was found to be the best 
Azodrin (uj 1*25 1 /ha, Malathion ULV (ill 1*42 
1 /ha and Acrex @ 2*5 1/ha were equitoxic and 
significantly belter than all other treatments. 

Acaricides/lnsecticides 

Combined Spraying Trials 

The combined infestation of various pests can 
be elfectivcly controlled by single ap])li(’ations of 
dilferent pesticides mixed together at comparatively 
lower doses. This was ascertained on the results 
of three consecutive years’ trials presented in the 
annual report 1969/70. 'I1ie results of the investi- 
gations on })alliative treaiineul made in 1970/71 
are presented in d'ablc 3. 

'fhe results show that mixtures of two or moi(! 
acari(ades or acaricidcs/insecti('i(]es can clfcctively 
control mites and insects by a single spray even at 
much lower doses than the individual pesticide at 
the recommended dose, and brii^g down tlu* cost 
ol' application considerabley. 

Insecticides 

Jassids 

Jassids can cause considerable damage to tea, 
particularly during the early season. Since the 
banning of the chlorinated hydrocarbons, such as 
DD'f, Endrin, Dieldrin etc., it has become urgently 
necessary to search lor new but potent insecticide 
with low mammal ian toxicity for the control of 
this pest. With this object in view, a small scale 
iield trial was initiated with live new pesticides in 
an area of clonal plantation where the infestation 
of jassid was moderate. Altogether two applications 
were made at an interval of 15 days with a power 
sprayer having the discharge lance under the elbow 
( Jawan). 


Lc ist significant 

di iTerencc at P 0.05 8 . 93 

C. V. % 44.46 
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Table 3. Different combinahon oj compounds (acartcidesj insecticides) used against combined infestation of mites and 
insects {red spider, scarlet, purple, scales and thrips) 




1 

1 


1 

Observation after 1 month (Percentage 




Rate 

1 

reduct 

ion of 

population over control) 

Trials 

'IVeatmcnts ! 

l/kg per h 

a 

— 



— 

— . 






Red 

Scar- 

Pur- 

Scales 

'I’hrips 



, 



spider 

let 

pi.- 




Etliion 

4- Kel thane 

0.5 -h 

t).5 

100 

99 

99 



I 

I'edion 

4 Morocide 

0.5 1- 

0.5 

loo 

98 

97 




'rediou 

[- Trithion 

0.5 4 

0.5 

100 

96 

99 




l ed ion 

1 Kcl thane 



(l,.5 -I- 

0.5 

100 

96 

98 




I'nliiou 

4 Kelthane 

0.475 f 

0.375 

100 

99 

100 



11 

Ted ion 

4- Morocide 

0.375 1 

0.375 

100 

92 

99 




Ted ion 

4- 44itlnon 

0..475 4- 

0.375 

100 

98 

100 




Ted ion 

!- Kelthane 

0.375 4- 

0.375 

100 

99 

99 




'I’edion 

.... 

4- Malatliion 

1.2,i + 

1.875 


95 


94 

100 



j- Thiodan 

-1 . 









-do- 

0.75 4' 

1 .25 


91 


97 

KK) 




j- 

0.3125 







Kthion 

4- Malatliion 

1.25 •- 

1 .875 


97 


97 

100 



4- 'riiiodan 

..y 

0.625 



i 





-do- 

0.75 -1- 

1.25 


95 


96 

90 


Morocide 4" Malatliion 

1 

0.3125 








4- Thiodan 

1.25 -1 

1.875 


j 98 


99 

100 

Hi 



4“ 

0.625 








-do- 

0.75 4 

1.25 


1 96 


97 

96 




4- 

0.3125 


1 





Kcltlianc 

4* Malatliion 

1.25 4- 

1 .875 


100 


1 99 

100 



4' 'riiiodan 

-1- 

1 

0.625 








-do- 

0.75 1- 

1.25 


1 97 


98 

1 

94 




4- 

0.3125 







Trithion 

4- Malatliion 

1.25 4- 

1 .875 


; 96 


99 

100 



1- 'riiiodan 

4_ 

0.625 








-do- 

0.75 4- 

1.25 


94 


97 

100 




4- 

0.3125 







Thiodaii, Sumidiion, Gurdoiiu and Phosvcl % 
1.25 1/ha gave satisfactory control of tlie pest and 
the [jercentage kill being 100, 97, 97 and 94 res]:)ect- 
ively. Dursban which was tried @ 2.5 1/ha also 
gave a kill of 94% one month after the 1st appli- 
cation. 'riiesc insecticides have not yet been granted 


an acceptable residue tolerance and hence, caic 
round of plucking should be discarded when these 
are used on tea in plucking. 

Looper 

It has been found through repeated trials during 
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1970, that Siimithioii 50 E.C. (n) 1.25 l/ha was 
cquitoxic to 'riiioclaii 35 E.C!. («] 2.5 l/lui and has 
been rccommeii(l(‘d for the ('ontrol of looper cater- 
pillar. When 'I’hiodan and Sumithion arc used on 
tea in plucking, one round of plucking is discarded. 

Cockchafer 

.Ml hough rdodrin and 'Ehiodan have been 
rccoTumendcd foi' ihe control oi' (lockchafcr grubs, 
particularly in the young clonal plantations in the 
Dooms, the IVstic'idc Department has been in search 
of iuore cfrectivc control measures for the pest. As 
such, field trials were initiated and ‘management 
practice’ as one of the treatments, was introduced 
along with other new chemical treatments. 

In this jiracticc, the planting pits were dug 45 
cm deep and 15 cm wide with soil loosened a I'urlher 
15 cm at the bottom of the pit. While planting, 
the soil round the ({lielalhheli was rammed in firmly 
and M) g superphosphate was applied jier jilant 
mixed with the soil dug out from the planting pits. 
Only plants carrying 19 leaves or more wane seh'ctcd 
for |)lanting. In the other treatments including 
the control, pits were dug 30 cm deep and 30 cm 
wide and the jilants used had less tlian 19 leaves 
and IK) superphosphate was used at the time of 
planting. 

It is interesting to note that the ‘management 
])racticc’ tried out, certainly helped in reducing 
the damage by cockchafer grubs. 

t 

Fungicides 

Red rust 

Recent studies at focklai on tlie sjiore dispersal 
pattern of red rust have shown that its spores arc 


dispersed into the atmosphere not only during April/ 
May, but continue for a longer period up to Sepleni- 
l)er/()ctobcr. though in smaller numbers. 

4’o this effect, intensive field trials have lx;cn 
conducted with various copper fungicides. 'I’hc 
results confirmed that four rounds of copper spraying 
freer mmended copper oxychloride or cuprous 
oxide @ 2.5 kg/ha; at an interval of two weeks 
from the middle of May or any lime after the disca-sc 
is seen till the end of June, can considerably check 
red rust incidence and spread. 

Taints of Made Tea due to Pesticides 

PP 511. Sumitliion, Kocide 101, Hoc 6052, 
I.ovozal, Dikar, Acarthanc, Delnav, l-'iiradan, Pli- 
ctran, Dithane M 15, (lolloidox, Difolatan, Durs- 
ban, ldios\el, 'Pranid, Sevin, Millox, Imidan, BAS 
22(')01 and Acrex were leslcd to find out whether 
they taint made lea w^icn sprayed at recommended 
doses. Of all the chemicals only Phosvcl imparls 
taint to made lea, whereas there is suspicion of taint 
in ease of Difolatan. 


Residue evaluation 

lucid trials were eondueted during tlry wcalhci 
to evaluate residue of 4'rithion. 

Certification of Pesticides and Herbicides 

During the year 10 new products were received 
for f?llicial lesliiig. Certificate of approval for 6 
])roduets were issued and I 7 Certificates were renewed. 
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Biochemistry Department 


Keeping Quality of Made Tea 

Changes in the chemical com])osiii(>n of clonal 
Orthodox and C.T.C. teas stored upto 24 weeks 
at room temperature (19 - 30 C) in an air-condi- 
tioned room (19 - 23 Clj and in ice-box (O-5'’C) 
were reported in the Annual Report lor 19G9-70, 
p. G2. Some of these teas, kept in storage for 92 
weeks, were tasted by the Tockiai 'lastcr and were 
found to have ‘\gone off”. 4'hcse “gone olf” teas 
were then analysed for chemical constituents. No 
changes in ’IF, 'FR, Cream Index etc. could be 
detected between tea sam[)les stored for 24 and 92 
weeks, but moisture and fatty acids increased, while 
soluble solids and solultle nitrogen decreased in 
samples stored for 92 weeks. 

I'he quantity of fatty acids of the 92 weeks .sam- 
ples was found to l)e more than double of the 24 
week samples, suggesting that rancidity (“going 
off”) ol' the former set of samples was caused by an 
increase in the concentration of fatty acids. Other 
experiments on storage have shown that oxidation 
plays an important role in the deterioration of stored 
teas and this could l)e prevented for a long time 
by storing in an inert atmosphere. 

Further study on the keeping quality of tea 
dried at dilfereut temperatures is under progress. 

CNZYMC ACTIVtTY 



ig I. Determination of Enzyme Activity and 
Total Oxygen uptake of Fresh Leaf 
Exposed to Various Temperatures 


Enzymeless Tea 

Earlier observations suggested that continuance 
of enzyme activity in made tea, though at a much 
reduced rate, could be one of the causes ior the 
“going olf” of tea in storage. An experiment was 
eariicd out by autoclaving fermented tea leaf parti- 
cles to destroy enzyme activity, drying them in tihe 
usual way, and then determining the l)iochemical 
constituents and organoleptic properties of the 
teas made from steamed, fermented leaf. 

I’ermented tea particles of Toeklai clones 19/29/13 
and 20/23/1 were steamed in an autoclave lot live 
minutes and in a pressure cooker for two minutes, 
respectively. I'hc steamed and normally ferment- 
ed leaf particles and corresponding made 
teas were analysed for enzyme activity, residual 
polyphenols, theaflavins, thearubigiiis and caffeine. 
I’he residual en/Aine activity was estimated in the 
presence and absence C)f added catcchins. The 
made teas were tasted and evaluated l)y the locklai 
Taster. 

No oxygen uptake was found in the fermented 
leaf and corresponding made teas when the lermcnt- 
ed leaf of clone 19/29/13 were anthoclavcd for 
five minutes. 'I’he residual polyphenols were higher 
in the steamed made teas than in the normal teas. 
Estimation of theaflavins and thearubigins support- 
ed the above findings. It is likely that theaflavins 
and thearubigins arc hydrolysed to the initial consti- 
tuetUs by exposure for five minutes to pressuiiscd 
steam. 'Fhe calTeine percentage in the autoclaved 
teas was lower than the normal teas. 'I’hc Taster* 
considered these teas inferior to the control. 

In clone 20/23/1, steamed fermented Raf part- 
icle's (in prc'ssure cooker for two minutes) retained 
SO*;;, per cent of the enzyme activity of normally 
fermented leaf. No difference was obtained be- 
tween the residual poly])hcnols of steamed and nor- 
mal teas. I he estimation of theaflavins and thearu- 
bigins supported the above results. It appears 
that two minutes in a pressure cooker had much 
less ellect on the chemical constituents than live 
minutes in an autoclave. 

The analytical results and 'Easter’s valuations, 
arc summarised in Tables 1 and 2. 
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FahU 1. Kihiyme miivity (idjmolhr) an l total oxygen uptake (ji!ltngj2hrs) at 3TC in distilled water medium 


Cl(jnc 


Sample 


1. (ircca leaf 

2. Rolled leaf (C.'I'.C.) 

19/29, E'l 9. Fermnued leaf 

i 4. Feniieiited and sieamcd for 9 min in antoelave 
{ n. Made tea normal) 

I). Made lea i C. I'.C:., steamed for 5 miiij 


20 , 24, 1 


1. (Jreen leaf 

2. Rolled leaf iC/l .d.) 

4. I'Vnnenied leaf 

4. f'ermenicd leaf steam<‘d for 2 min in pressing* 
cooker 

5. Made tea ((-.44(4, normal) 

(). Made tea (Cl. I’.C., steamed for 2 min) 


(/d/nii^' hr) 

without 
catechin 

17.88 
14.70 
2.7)7 
nil 
1 .04 
nil 

19.82 
10.40 
1.10 

0.74 
1 .40 
0.72 


i\)tal oxygen up- 
take (/d/mg/2hrs) 


with 

without ! 

with 

cate( hin 

catechin j 

catech 


9.. 52 i 


14.. 40 

7.19 1 

8.18 

.4.2.4 

1 . 7.4 

2 . 44 

nil 

! 

nil 

1 .00 

1.42 

1.77 

nil 

j nil 

4.. , 

nil 


7,95 


10.74 

' 5 . 7;-! 

.4.97 

4.74 

j 1.5. 

2.12 

4.72 

i 1 

1.10 

2.47 

, 1.04 

1 1.15 

i 1.40 

' 0.57 

0.7() 

i 0.75 


Tahle 2. Theogallin ( T6’), epicateehin gallati [kXXi), epigallneatehin gallate {EiliXi), Ihenjlavins (77*'), Thearubigins 
[ TR], caffeine content and Taster's valuation of clones 191291 Id and 20l23l I 


( Hone 

Sample 

i 

Ki'/u 


Kdcd';;, 

TlC'o 

TR'k, 

i. 

Oa Heine 

Valuation 

Rs./kt5 

1 

Made lea (C.T.C., 

1 normal 1 

o.:lH 

1 

0.04 

0.04 ^ 

1 .44 

18.44 

4.42 ^ 

9.00 

19;29;14 

Made tea (steamed for 

1 .4 min in an toe 1 axe) 

1 1 

i 

j 0..42 

1 .00 

0.74 

1 

1.20 

15.5H ' 

i 

2 . 44 

i 

5.00 

(hitler) 


Made tea 
((’/!’.( k, normal) 

0.74 

1 

! 0.56 

0.94 

2.11 

14.48 

4.24 

7.. 50 

20;24/l 

Made tea (steamed for 

2 min in pressure 
cooker) 

0.72 

1 0..44 

0.87 

* 2.11 

13.14 

4.93 

7,00 
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Determination of Enzyme Activity and Total 
Oxygen Uptake of I'rrsli Leaf exposed to 
Various 'I'empera lures (in eolla))oiatiou with llie 
Seiiioi' Holanistj. 

Plucked sliools oi' cloiu' 19,29/ld were di])ped 
for 2 minutes in water at \arious K'mpcratures and 
cn/\'rne activity and total oxygen uptake oi the 
treated leaves were determined. These results are 
show'll graphically in. fig 1. 

It was noted that the leaf becomes llacid wlien 
exposed to temjieratures higher than r):') ( I. 


Table 3. Enzyme adivilv ( oxygen 

nplake, leaf dipped in water at 50 (i for .'J, 
10 and 20 minutes 


rernpe- 
rature ol' 
water bath 


'i’iiiH' ol 

di]>ping 


Ihizymc 

activity 

mg/ hr) 


Total ox\'- 
gen uptake 
( /il;mg/2hrsj 


( !oulrol 
.at) C 


f) min 


20 




2o.;ii 

20.70 

10.70 
15.28 


11.87 

10.00 

8.7.5 

7.54 


In another ex])ciiment en/yme activity and 
t('tal oxygen uptake weic detetrnined by dip))ing 
the l(‘afat .50 for .5, 10 and 20 mitmtes. .\o appre- 
ciable loss in enzyme acti\ity and total oxygen up- 
take was observc'd at .5 min, and a slight loss at 10 
minutes Init at 20 minutes, tlie ix'adings were same 
as those! c)btained by dipping leaves at .5.5 (' Ibr 
(wo minutes. These results are given in Table 8. 


Miscellaneous Experiments 

laj Moisture determination of tea leaf by 
N-Foss meter 

The moisture ]3ercentage oi whole I’resli leaf, 
wliole witliered leal', cut pieces of liesh and withered 
leal, lolled and (l.T.C!. leaf, and jermented leaf 
was de(<'i’min<!d by using a N-Toss infra-red mois- 


' Table 4. Moistiae determination of tea leaf partieles by .V-Eos\ type moisture meter 


Sample 

Quantity 
of leaf 

T’lesh leaf, whole 

5 g 

TVesh leaf, cut into pieces 

.u; 

Withered leaf, whole 

5 .g 1 

Withered leaf, cut into ]>ieces 

g 

Rolled leal', fermented 

g 

C. T, C. leaf, fermented 

•>« 


Per cent 

Per c ent 

Dill'ereiK'e between 

Time of exj^osui 

moisture 

moist m e 

the (wo methods 

\ -T'oss meter 

by N - 

by o\<‘n 

1 Per cent] 

complete remov. 

f'oss 



moisture 

77.05 

78.00 



0.9.5 

15 -5.5 min 

79.80 

79.97 

0.17 


77.-50 

78. T1 

t).91 


76.10 

7().7I 

O.thl 


78.40 

78.90 

0.50 

4.5- -.5.^ „ 

76. 10 

76.74 

0.61 


70.10 , 

69 . 72 

: 0.88 


69.40 

69.70 

0.80 

1 45 -50 „ 

70.. 50 

70.60 

0.10 


69.40 

ti9.70 

0.80 

45 -.50 „ 

70.40 

()9..50 

0.90 


ti7.10 

68.11 

1.01 ; 


6.5.50 

66.05 

0.55 

10-45 ,, 

68.60 

(i7.60 i 

j 1.00 1 


69.80 

69.95 

' 0.15 1 


68.90 j 

1 68.50 

o.-io 

35 -40 „ 

67.40 

67.80 1 

0.10 ' 
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lure meter with the lamp (150 watt) at the third 
hole from the bottom. 1 he moisture eontcut was 
also determined by the standard oven method, 
d’he variation in the moisture content between 
the two methods was Ibund to be less than 1 per 
cent as can be seen from Table 4. However, it 
should be noted that the time taken for complete 
removal of mr)isiure from lea leaf by what(‘V(‘r 
method used, is based on Icaf-si/e and season. 

(b) Analysis for TF ane TR on graded 
samples collected from Socklatinga T. E. 

A few samples of graded lea (Orthodox man- 
iifacturej obtained through the kind courtesy of 
Socklatinga 4\ E. were analysed for IE and I’K. 
The results in decreasing order oi EE are given 
in the Table 5. 


Table 5. C.hermcal cotislituenls of iiraded ten samples 
from Socklatim'a T.E. 


Graded 


ER 

Bright- 

Total 

samples 



Iicss % 

colour 

() E. 

0 . 76 

15.04 

16.80 

4.46 

'E.VV.ftea waste) 

0.74 

12.64 

22.10 

4.22 

Dust 

0.72 

15.46 

16.71 

4.49 

J'’annings 

0.70 

14.83 

13.24 

4.72 

E.B.O.P. 

0.65 

14.40 

14.40 

4.34 

Coarse Dust 

0.64 

15.00 

12.67 

1. 14 

E.O.F. * 

0.64 

i 10.77 

19.00 

3.12 

B.O V 1 

0..59 

12.88 

14.30 

3.91 

I'ine 

0.58 

11.01 

17.00 

3.12 

O.P. 

0 . 56 

10.45 

18.39 

2.72 

B. E. 

0.54 

9.71 

16.84 

2.97 

G.B.O E 

0.45 

13.20 

28.15 

3.59 

( loarse 

O.K) 

10.31 

13.54 

3.00 

B. l\ { stalk ) 

0.38 

7.27 j 

12.12 

2.06 


(c) Analysis of samples 

A total of 486 samples from Research Engineer- 
ing Department, Botany Department and Manu- 
lacturing Advisory and lea Easting Department, 
and different tea estates were analysed for EE, I’R 
and moisture content iluring the year. 



Technicon Auto-Analyser used for the determination 
of theaflavins Total colour and Total Polyphenols. 



Zeiss Spectro photometer used for spectral 
analysis of Tea infusions 


(d/ Moisture Meters 


E'urtlier experiments on graded tea samples are 16 moisture meters from various tea estates 
in progress. were calibrated during the year. 


Manufacturing Advisory & Tea Tasting Department 


EXPERIMENTS AT TOCKLAI 

Leaf Carriage : [t was observed (Ann. Rep., 
1969-70. p. 65) that use of a humidified trailer for 
transportiiii< leaf helped to keep the leaf cool which 
in turn gave better quality tea. 

The experiment was rc{)eatcd in 1970 again 
from July to October, when the ambient 
temperatures were very high. 

On each occasion tea made from leaf transported 
in the humidified trailer was superior to tea made 
from leaf transported in the ordinary trailer. 

'I’hese teas were sorted and then tasted by the 
Tocklai Taster as well as Panels of 'i'aslers in 
Clalcutta. P'rom the valuations given by the 'Tocklai 
and (’Calcutta Panels of 'I'asters and taking the mean 
dilTcrence in value thereof it was observed that leaf 
transported in the humidified trailer was preferred 
t(.> leaf transported in normal trailer. The com- 
jiarativc valuations are .shown in 'Talde U 

I'ablc I. Mean values derived from the comparative 
valuations given hv Tocklai and (ialeutta Panels 


of Tasters 


( hades Normal trailer 

Humidified trailei 

Rs/kg 

Rs/kg 

HI* ! .5.55 

5.62 

PT' 5.55 

5.80 

OUST 5.52 

1 

5 . 56 

Under commercial conditions the dilTereiiCc' in 

vxilue is likely to be higher, 

as high as 0..50 paise 


l)cr kilogram. 

Effect of 8 groove and 10 groove C.T.C. 
segments: The use of 10 groove segments in (.. I ,C.. 
rollers instead of 8 groove was suggested in the Ann. 
Rep. for 1969-70, p. 65. More experiments were 
carried out in 1970 and the results showed tb.at it 
would he of advantage to use 8 groove segments 
for the first cut followed by 10 groove segments in 
the second or thiid cuts. 'This applied for both 
RV/ C^T.C. and Roll/C.'T.C. types of manufacture. 

It was confirmed that tlic angle of the milling 
cutter for sharpening the 10 groove segments should 
be set at 70'’. 


Table 2 shows the percentages norm dly obtained 
from the cx])eriment carried out b) using 8 and 
10 groove O.'T.CI. segments with first and .second 
cuts in the C.'T.t-. machine. 

Table 2, (trade pet ventages normally obtained by usin<^ 
H groove and 10 groove C.l X ',. segments itith 
dilfernit cuts 

1 cut 

2 cuts 2 cuts tl groove 

8 groove 10 groove 1 cut 

(trades l(j groove 

(hade (hade j (hade 

|)ercentag(! percentage | jicrcentage 

HI* 35.()'’„ 35.04"/, 

I’r 54,0"„ 57.06»„ 53.61",, 

DUST 12.06",, 10.(15";, 

KRSinUR 2. (!()"„ 1.07"„ 0..50",, 


Illuminiition trial : 'Teas were made from bushes 
illuminated !)> artifici.il light and tji'ated with 
gibbcrellic acid. 'These teas were manufactured in 
the miniature factory and tasted by the I'l-cklai 
'Tasicr but no dcfin.itc conchtsion had been arrived 
at from (he assessment. It is proposed to continue 
the trial in 1971-72. 

Dual manufacture with some of the Tocklai 
TV clones : Encouraging results were obtained 
from a preliminary experiment designed to find 
out (he suitability of TV c lones for dilferent methods 
of inanulacturc. It is projinsed to continue the 
experi?7icnt in 1971-72. • 

Effect of Field Practices on the Gup Characters 
of Made Tea 
Agriculture Department 

B. 112.1 Fineness of plucking : The results 
repoi ted in the Ann. Kcp. for 1969-70, p. 65 are 
(onfirmed. (Quality and value of teas decreased 
with (he length of the plucking round. 

Field Advisory Department 

A$44 — N. P. K* Manuring of Young Tea : 

Ajiplication of N. P. K., each at the rate of 
112 kg per hactarc, had no advcr.se effect on the 
Clip characters of made lea. 
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Botany Department 

Selection of Mother Bushes : 110 samples, each 

of sixty grams, were maimractured in the miniature 
lactory by the C/EXi. method for the selection of 
mother bushes and 42 bushes were selected for 
rooting irial during tlic year. 

Grafting Experiment : 19 miniature samples 

were miuufac lured in the miniature factory by the 
(h 'V. (I. method. 'The tasting tcsulls of this 
experiment showed that the root stock can have 
some influence on the quality and valuation of 
the leal fre^m the grafted scion. 

Parent-progeny Relationship : 25 miniature 

samples were manufactured in the miniature factory 
by the Cl I'.C. method. Iti general, progeny quality 
was found to be related to parental quality. 

Biclonal Progeny : Seven samples of 1 kg each, 
were manufluiured by the (l/r.Cl. method, d'his 
year’s tasting showed progeny of the cross 
Hatliipurl)Mt -- (lA to ])ossess the best liquor 
quality, followed by Sagong D.M. and Nilkanta PF. 

Clonal Proving Station, Darjeeling : 1 7 clones 

together with 4 controls were manuhictured at the 
miniature factory of the Station and scut for evalua- 
tion by the Tocklai 'Paster during 1970. 3 clones 

i.c. Haimoekburn 157, Idioobscring 312, 'i’ukdah 
145 were tentatively selected on the basis of quality 
for the Darjceliiig lea districts. 

« 

Pesticide testing Unit 

Tainting Trial : 22 samples were maiuifacl tired 

and tasted by the 'Tocklai Taster to ascertain whether 
the untested chemicals imparted any taint. Samples 
treated with Phosvel imparted taint to the mtde 
tea. There was a sus|)ici()u of taint also in the 
samples treated with Difolatau. 

Residues : 10 samples were manufactured for 

residue testing. 

Manufacturing Advisory Department 
Survey : A survey was undertaken to find out 
the quantity of tea made by different methods for 


the season 1970 in N.E. India (excluding Daijee- 
ling). Tiguies 1, II, 111 and IV show the trend. 


NORTH EAST INDIA (EXaUDING DARJEELING^) 



YEARS 


Fig I. Trend shows the total quantity of tea produced 
in North-east India (excluding Darjeeling) by 
different methods of manufacture 


ASSAM 



Fig 2. Trend shows the total quantity of tea produced 
in Assam by different methods of manufacture 
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OOOARS k TERM 



YEARS 

fig 3. Trend shows the total quantity of tea produced 
in Dooars & Terai by different methods 
of manufacture 


CACHAR 



YEARS 


Fig 4. Trend shows the total quantity of tea produced 
in Cachar by different methods of manufacture 

From the trend it is observed iliat in 1970 \.E. 
India (excluding Darjeeling) produced 2.35% less 
of orthodox teas compared to 1969 while 3.()7')(, 


more ol (!/!’.( 1. teas was produced. Legg-cut 
production went down by in 1970 compared 

to 1969. 

In Assam Valley production of orthodox tea 
went down by 1.77 while in the Dooars and Terai 
it went down by 3.94*'% Instates are lindiiig it 
w’oril)wliil(! to confine, the orthodox manulaetur<! 
mainly to the second fltish period when there is 
qtiality in the leal. 4'his possibly is an indication 
that orthodox tea by name is unlikely to retch 
rcmmuiierat i\ (! prices. 

.Amount of lea taken into survey : 

1969 166,843,(i62 kg 

1970-177,356,447 kg 

TESTING OF COMMERCIAL PRODUCTS 

Cleaning Agents : ‘Esskay's Multipurpose clean- 
er, sup})lied by Messrs \atioual Distributors, 
(lalcuttL:, was found uusuitalde i'or cleaning green 
leaf processing machines and rcnncnling surfaces. 

Kortolat A-500 : A sam))le of chemical rcceixed 
i’rom Messis VVilliamson Magor <S: C’o. Ltd., was 
tested to liud out its suitability in curing water 
contaiuiiig excessive iron. The prelimijiary tests 
indicated that this chemical would be of help in 
curing water coutaijiirjg excessive iron for use in tea 
factories. 

Corrugated Hardboard ; Expei inients were * 
carried c)ut with corrugated board tea chest with 
hxed aluminium foil paper linings and corrugated 
libreboard boxes (containers) su})plied l)y Cardboard 
Printing and Processing Industries Ltd., Calcutta 
and Cardboard box Mfg. Co., Calcutta, resj)cctivcly. 

Tea packed in cardboard boxes lined with 
aluminium lining seemed to keep belter compared 
to the teas jtacked in standard plywood tea chest 
lined with aluminium linings. However, the 
cardboard boxes received so far have been extremely 
weak, and unless the boxes are made stronger, tlie 
cardboard bo.xes will not be of much use for packing 
of tea. 
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TEA TASTING AND VISITS 

Tea tasting : Duriiii^ the season 3,395 experi- 
mental samples from l ocklai, 11,991 samples I'rom 
estates lor advisin;?; on minufaetnre and 3,023 clonal 
samples from estates were tasted and evaluated. 

Touring : I'lie Manulacturing Adviser & 'Tea 
'Taster made 105 factory visits for advising on manu- 
facture. He also attended 14 group tastings during 
the season. 'The Second Tea 'I'aster accompanied 
th(‘ Manulacturing .\d\ iser & Tea 'Tast<‘r in a 
number of (‘slate visits. 


Lectures : 'I’wo lecture courses on Manufacture 
(ogcther with demonstrations were conducted by 
the Manufacturing Adviser & 'lea Taster in cf)- 
operation with the Engineering Dcvelopiiicnt 
Department. Lectures on manufacturer were given 
by the Manufacturing yVdviser &. Tea 'Taster and 
the .Senior Research Engineer at Deohal lea Estate 
at the rcc|ucst of the (jcneral Manager of Wari'cn 
'lea (h()U[). 

Meetings : The Manufacturing Adviser & 'I'ca 
'i’aster attended four Area Scientilic Cloinmittcc 
Meetings. 
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RESEARCH AND EXPERIMEN'E 

ROLLING 

Continuous Green Leaf Processing Machines 

1. Disc Type Continuous Roller ; Experirncius 
with llic prototype 81 cm (32"; Disc Roller vvilli 
a 20,4 cm (8") diameter Iced barrel was roiilimu^fl 
throughout the season. 

I’htrly observations showed that for better twist- 
ing action and better leaf style an e\en distribution 
of leaf in the gap l)Ctween the two discs and a 
well regulated sup[)ly of leaf around the p<‘ripliery 
of tlie discs arc of vital importance. 'J’o achieve 
this, a stati(aiar\' distributor plate, distributing 
leal into the processing zone was de\'iscd. Idtmeut 
of this device considerably improxed the style and 
the liquors of the teas and the l ocklai 'I’ea 4’aster 
reported in laxour of the litmciit. 



Disc Roller 

( Commercial Version ) 

A similar fitment was also tried out in the proto- 
type 122 cm (48") Disc Roller at Nahorani T. E. 
4 he general trend of results obtained showed that 
wlule the distributor plate definitely improved the 
liquoring characteristics, the colour of the tips still 
remained pale. 4 his can be attrilnited to the short 
length of the processing time (one minute') which 
does not provide adequate opportunity to the tips 
to l)e Soaked with juice, exuded b\' the leal being 
processed. 


Other experiments carried out with dilfeicnt 
litments gave only limited success. 

A set of comparable sorted grades from 'locklai’s 
3 roll orthodox manufacture and those made after 
3 passes through the 81 cm (32") prototype disc 
roller were sent to the London Panel of l ea I’asteis. 
1 he Loudon Pan(4’s general remarks are:- 

“Xo valuation have been placed on these teas 
but il both sets were marketted, we licel that A set 
(i.e. three passes thia)ugh the disc joller) would 
realise 3 d, rtverall". 

1 lie 122 cm (48" ) prototype machine at Xaho- 
rani L. E. operated satisfactorily till the beginning 
ol October when the 12" sheet aluminium feed 
bairel gave away. Summing u|) the results from 
this machine the Rstate Manager wrote : 

“ I he Disc Roller (ady ga\e good rolling when 
the leaf was hard withered, of good standard (i.e. 
60",, plus good leal) and had been rolled once and 
prelerably twice in a normal roller.” 

” I he Ix'st results wa‘re ol)taiiied by using the 
Disc Roller for third roll following tw(^ rolls by 
conventional crank rollers.” 

4 hc following is a typical set of ligures obtained 
when the Disc Roller is used in (onjimction with 
a CIrank 36" Roller. ( .'omparative ligures for 
I'lOrmal manufacture arc also given : 

Disc Normal 

Isi roll Isi roll 

36' roller 20"„ line 48" roller 20^h. 1**^^ 

2nd roll 2nd j oll 

14isc Roller L3"(, line 36" roller 25"(, line 

3rd roll 3rd roll 

Disc Roller 14",> 1”^^ 36" roller I9"„fine 

51"(, (loar.se 36*^'(, Hoarse 

Erom the trend of results, it appears that the 
machine will l)e ideally suited for all tea growing 
areas where broken orthodox grades arc sold at a 
premium e.g. South India and Hexlon. Further 
work on the machine, with cast and machined C(>m- 
ponents as against the present lighter, partially 
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Tuachincd labricalcd components will be carried 
ont next season to explore its capabilities rurthcr. 
'I’hc commercial prototype of the Disc Roller made 
by the Association’s Licensees, Port Engineering 
Works Ltd. has already been received at d’ocklai. 

Mini Disc Roller ; 'I'lie commercial version of 
the Mini Disc Roller as approved by the Focklai 
laigincering Dc})ariTnent was made by Port Ihigin- 
eering Works. I'liis roller is specially adapted to 
miniature manufacture, for clonal selection work 
and is suitable for f)() to 100 g leaf samples equally 
well. riie roller was tried at I'ocklai against the 
Prototype version. d'abl<‘ 1 gives the valuations 
of comparative samples from the two machines: 


(a) Segmentation and staggeiing of the helical 
battens on the cone to eliminate escape routes 
for under processed leaf. 

(b) Re-alignment and re-shaping of the studs 
fitted to the inside wall ol’ the sleeve to eliminate 
.stagnation of leaf on the wall and averting exposure 
of fibre. 

(c) lOtment of one pin at a distance of half a 
pitch away from the thrust face on the dischaigc 
end ol the Iced worm on the inside wall of the barrel 
nearest to the feed conveyor and cutting a notch 
on the feed worm to allow for its rotation with the 
pin fixed in position. 


Table 1. C.omparalivc ralualioft of locklai made Prato- 
type .\fini Disc and ( '.ommercial Mini Disc 


Date of 

Prototype Mini 

Gommcrcial Mini 

test 

Disc 2 passes 

Disc 2 passes 

22.10.70 

3.00 

5.00 

24.10.70 

5.(10 

1..50 

27.10.70 

5.10 

5.00 

20.10.70 

5.00 

6.00 

20.10.7M 

5.50 

5.10 

3.11.70 

5.00 

5.40 

7.11.70 

3.00 

1 3.00 

10.1 1.70 

5.00 

' 5.40 

Average 

valuation 

4.80 

1 

1 4.92 


2 . Continuous Tea Roller : Vertical Type ; 

'I'here is no further development on this machine. 


3. Barbora Leaf Conditioner : I hree 15" dia- 
meter cfinmercial units of this mac bine were manu- 
factured by Port Engineering Works and installed 
at Powai 1’. lb iii Upper Assam during June. Initial 
trials have showai that the adjustments ].n'Ovidcd 
for variation of the type and touglmess of leaf at 
different parts of the season were not sufficient to 
cope with the variation of wither, banjincss and 
hardness which can be expected in a ('ommcj'cial 
factory towards the end of the season. J o improve 
the machines, experiments were carried out at 
'focklai and in line with the results, one machine 
was modified by incorporating the following : 


(d) Fitment of a Iris type of end plate to the 
discharge end of the cone to make instant adjustment 
of' the processing action of tlie BLU possilile. Phis 
has been considered to be necessary to cope with 
different degrees of wither, and dilf<*rent types of 
leaf', a factory has to cope with in the course of a 
day's manufacture. 

Results of the trial of tliis modified BLU against 
one of the unmodified one with really hard leaf 
towards the end of the season are given in fable 2. 


'/able 2. Comparative efjiciencv of Unmodified and 
Modified l/arbora Continuous l.eaf Conditioner 


Unmodified | Modified BEG 

BLc ; 


Rate of processing 
at 58 rpm. 


780 kg with- 
ered leaf/hr 


1080 kg 
withered leaf/ hr 


Percentage of 
processed leaf 


51.3% 


Percentage of 
under processed 


leaf 



67.6% 


32.4% 
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Aflcr the success of this modilicd BLCl, die odier 
two BLCs were also modilied in the same way at 
locklai and returned to Powai. A modified BL(’ 
was tried at Pocklai against a h" Rolorvaiie wiiirh 
is normally found to process leaf to a better degree 
in Tocklai com])arative tests. Results of the trial 
are given below : 

Date of manufacture 25.3.71 

Sample A • - 15" BL( I one pass |- 2 cuts (b'l'.C 
Sample B 6" Rv, one pass | 2 ctits (VI’.C. 

Taster’s Report 

Leaf : Samples A Blacker, less dusty comj)ared 
to Samples B. 

Infused Leaf: Pair little to choose, 
lacjuors : Set A sam])Ies are distinctly much 

blighter and brisker than set B samp- 
les and arc dislmctly preferred. 


Biochemist’s Report 

ou;n/ 

A t ^0 

'1R% 

1 5" BLCl one pass -f ( I'TC 
2 cuts 

; 1.08 

13.13 

ti" Rv. one pass j Cl. T. 

d 1.08 

13.34 

There is no difference 

between 15^^ 

BLC and 


b" Rv. manufactured samples. 

Leaf Sizer Attachment to the Barbora Leaf 
Conditioner ; During the year experiments were 
carried out with a Leaf' Sizei Attaclmicnt to the 
B" Prototype BL(I at Locklai with a view to develo]) 
the conditioner to a “complete tea processing 
machine". Various permutations and coml)iiiations 
were tried against standard roll/ (I. P.C. with dilfer- 
ent j)attern of (utter blades fitted to the discharge 
end of the cone and its extension. A summary ol 
the results of trials is given in the Table below 


Table 3. Comparative valuations of teas manufactured by Standard Rollf'.TC method and the Prototype Barbora 
Leaf Conditioner with leaf sizer attachment 


Method of manufacture 


B" BLV/Single plate leaf sizer 
do 
do 

Standard Roll CVT.C 


.\o. of' 

No. of 

.\verage 

('uts or 

tests 

valuation 

passes 


in Ru|)ees 


R e m a ]' k s 


1 pass 

2 passes 

3 j)asses 
2 cuts 


1 1 .75 15LL/ Leal' sizer teas arc commen- 

8.. 50 ted on very favourably by ilie 

13.25 Tocklai Taster 

b..50 


B" Bl.V/Single plate leaf sizer 
do- 

Standard Roll/ Ch 1 . (h 

B' BL( 1/Single plate leaf sizer 
do- 

Standard Roll;(l. 1 . d, 

B" BLd/Single curved plate sizer 
-do^ 

Standard Roll/ Cl. T. d. 


2 passes 

3 pas.scs 
2 cuts 

1 ])ass 

2 |)asses 
2 cuts 

1 pass 

2 passes 
2 cuts 


B" BLd/Doublc plate leaf sizei 1 pass ; 

do- 2 passes 

Standard Roll/Cl.'T.d j 2 cuts 

'Teas processed through the Leaf donditioiicr 
with the leaf sizer attachment were al.so sent for 


5. BO 

1 5.00 

b.OO 

().52 

1 (>.00 

f).37 


2 


0.59 ; 

B j 0.21 I 

I 0.39 i 

biochemical analysis. I'he findings together with 
Tea Taster’s valuatiems are given in Table 4. 


0.25 
().50 I 
().25 I 
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Table 4. Cornparalive Biochemical livaluation of teas manufactured by Standard Roll / C. T.C. method and Barbara 
Continuou Leaf Conditioners with leaf sizer attachment 


Date 

Method of manulacture 

No. of 

cuts Ol 


TIV'„ 

Biochemist's 

'Locklai 

Taster’s 



passes 



remarks 

valuation 
in Rs. 


8" BLd/Single plate leal sizer 

1 pass 

1.01 

12.64 

Under fermented 

9.30 

30.6.70 

-do 

2 1 lasses 

1 .01 

12.12 

do- 

7.00 


-d(i 

3 „ 

1.03 

13.70 

do 

6.50 


Standard Roll/( d’C ! 

2 cuts 

1 .01 

16.02 

Well fermented 

6.00 


H" HLd/Single plate Leal' sizer 

2 pass(‘s 

1.01 

13.60 

Under fermented 

3.80 

7.7.70 

-do 

3 „ 

0.92 

13.98 

-do 

.'i.OO 


Standard Roll/ C IC- 

2 cuts 

1.12 

13.28 

Well I'ermented 

6.00 


8" BIX f Single plate leaf sizer 

1 pass 

0.82 

13.70 

l.hidcr fermented 

3 . 70 

9.7.70 

-do- 

2 passes 

0.69 

13.70 

-do 

3.00 


st andard Roii^crrci 

2 cuts 

1 .03 

16.34 

Well Icrmcuied 

3.80 










8" BLC l /Single plate leaf sizer 

1 pass 

1 .35 

13.26 

Under I'ermented 

a. 00 


' do - 

2 passes 

1.33 

13.84 

do - 

8.00 

14.7.70 

8" BLCl/Single curved plate 

1 jiass 

1 .29 

13.48 

-do 

6. 00 


sizer 

do - 

2 passes 

1 

1.31 

13.35 

-do - 

6.00 

( 

8" BLC/ Double plate leaf 

2 passes 

1.27 

14.23 

Well feimented 

.■i.OO 

1 

j sizer 

1 Standard Roll/CT Ci 

2 cuts 

1.39 

15.68 

-do- 

1 

1 6.. 30 


Arrangements were being made at 'locklai to 
fabricate one Leaf Sizer Attachment for use 
with a commercial 3B cm (13") Leaf Clonditioner 
and/or with a 38 cm (15") Rotorvane. The unit 
after fabrication will be tried under commercial 
working conditions. 

4. Tocklai Continuous Roller : Apart from the 


fact that the 15" Prototype T.Cl.R. at Nagri T.E, 
Darjeeling has been brought back to docklai, there 
is nothing to report on the machine. 

5* Rotorvane : hollowing the success in improv- 
ing the throughput of the BL(i at Powai I.E., ex- 
periments were conducted w'ith the prototype 13.2 
cm (6") Rotorvane at d'oeklai, which was fitted 
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with a pin near the feed conveyor side of the l^arrcl, 
half a pitcli away from the thrust end of the worm 
and cuttini< a notch on the feed worm to allow its 
rotation with the jhn in position. 

'I'he trial has indicated that this fitment prevent- 
ed jamming and improved the rate of feed by as 
much as with this 15.2 cm machine running 
at 48 rpni. Instates suffering from the Rf>torvanc’s 
proneucss to jamming, will do well to incorpolate 
this fitment to their equipment. Some of the com- 
mercial estates have already been provided with 
the necessary drawings. Results from the lew 
trials in tlu! conunercial factories are satisfactoiy. 

FERMENTATION 

Tocklai Continuous Fermenting Machine t 

Although the 4'ocklai Continuous I’ermenting Ma- 


chine proved its worth in our trials at Sycotta 7".E. 
last year its commercial manufacture has been 
deferred for further trials with different kinds of 
airllow patterns to see if more even tempcraluie dis- 
tribution can be effected economically. The chamber 
of the machine was, therefore, divided into four 
sections in place of previous two, and a new set of 
air ducts was iiicorp{)ratcd for greater flexibility in 
direction of air flow in different sections. The 
machine with these modifications was put into cemmi- 
.ssion from the 17th April 1970. For the first twr) 
weeks upto the 29th April leaf from orthodox type 
of manufacture was fermented through the machine. 
From the 5th May upto the end of the .season, C.'l'.C, 
processed leaf from Roll/Rotorvane/C.T.C. or Rotor- 
vane/C.'l’.C. method of manufacture was fermented 
in the machine. A summary of the results given 
in Table 5. 


TM 


Effect of air-Jhw pattern inside the 5* Prototype Continuous Fermentini' Machine at Sycotta Experiment 


Method of manufacture 

Ail 

flow pattern 
discharge 

feed to 

No. of 
samples 
collected 

No. of sampler 
preferred by 1 


U 

D 

L 

D 

6 


Orthodox 

D 

U 

1) 

U 

3 



U 

D 

L 

D 

24 



D 

U 

1) 

U 

() 


Roii/Rv/crrc 

U 

U 

1) 

1) 

17 



D 

D 

L 

u 

7 



1) 

n 

1) 

u 

16 



r’”' u' 

1) 


D 

259 

1 


D 

u 

I) 

U 

26 



U 

V 

D 

I) 

28 


Rv/CTC 

D 

1) 


u 

16 



D 

1) 

1) 

D 

2 



U 

LI 

U 

U 

2 

___ 



U— Suction — Upwards 
D— Delivery • — Downwards 
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A fc.v samples were also drawn iV(nn dillereiit 
layers of fcmientcd loaf from the same leal' bed with 

Tdhl'^ () Ejfects of air -jlojv pnllern on tin’ valuation of 
pynlhlxpe Cnuiinnous I'ermenlino Machine 


Trial 

No. 

Position of leaf 
i n the bed 

Up Down 

1 

Top layer 

Middle layer 

Bottom layer 

Rs. 3.40 

Rs. G.OO 

Rs. 4.50 

2 



Toj) layer 

Middle layer 
Bottom laycj' 

Rs. 0.20 

Rs. 5.00 

Rs. 5.00 

'1 

3 

i ■ 

'Top layer ' 

Middle layer 
Bottom layer 

1 Rs. 5.70 

i Rs. 4.00 

Rs. 4.50 


Vrom dicse results it can l)c seen that dillercnt 
combinations of air llnws within the I'crmeniin^ 
chamber did not lead to any striking difference 
amon^ the linal ]n'odiicts. Hence it was decided 
that the l)est course Tor the recirculalory air-stieam, 
was to follow a simple path in the chamber by making 
the air (low upwards in one half of the chamber 
and downwards in the other half. A reversing 
switch should be incorporated in the machine to 
alter the directions of air How in the two halves of 
the chamber. This will enable the user to vary 
the air-llow in accordance with the prevailing manu- 
facturing conditions during the day and within 
the season. 

XTeanwhile tenders were invited for its com- 
mercial mannhicture and it is hoped that a 
decision as to its commercialisation would be 
made early. 

MOISTURE IN TEA 

d'rials made with the moisture meter built in 
the laboratory showed that the meter is not fully 
capable of taking the weight of the sample into 


different air flow patterns. The taster’s valuations 
of these teas are given in the tabic 6. 

teas at (Ufjerent levels inside the bed of leaf in the 5' 


Idow pattern 


U]) Down 

Up Up 

Down Down 

Average 

Rs. 5.30 

Rs. 5.00 

Rs. 5.10 

Rs. 5.00 

Average 

Rs. 5.23 

Average 

Rs. 5. (0 ‘ 

Rs. 

Rs. 

Rs. 6.00 

Average 

Rs. 0.27 

Average 

Rs. 4.73 

Rs. ,1.60 

Rs. I!.00 

Rs. 6.00 

Average 

Rs. 0.80 


accotint. .\s such, a general (alibration to hold 
good with any grade ol tea was not possible'. Studies 
were mailc for further alterations and modilicalions 



A View of the Research Engineering Laboratory 

in the circuit and the probe. Meanwhile, work 
on collection of data on moisture cotrtent of green 
leaf and made tea is continued using different types 
of moisture meters and chcckiiig them up against 
standard oven method of determining moisture. 
A “Protimetcr” grain moisture tester donated to 
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Tocklai through the Setiior Research Faigiiiecr by follow iij3 on (his experiment the Engineering 

the manufatinrers is being calil)raied to measure Research aiul Dcvelopmenr l^parlment at 'I’ocklai 

moisture content of partially dried tea to explore conducted a set of experiments by exposing tea 

the possibility of its use at some intermediate point shoots to light during the period of withering, riiese 

in the drier to control the process ol tea drying, were manulactured for comparison with (hose 

Miscellaneous witliered normally. Both these teas were manu- 

Mr. Hadfield has observed during his work faclurcd under identical conditions. I'he tables 7 

at Cambridge that withering under well-lit condi- and 8 show (he d’oeklai IVa Taster’s and the 

(ions cuts down the loss of solid matter by half, do Biochemister’s assessments : — 



Table 7. Tocklai 

Taster ’r Valuations 




Valuations r)f unsorted samples Rs/kg 



Date of 


1 




manulacturc 

A Normal Wither 

B Leaf expo.scd to light dur ing 

Prelcrcnce 




witherirr 

K 



Fines 

Coarse 

I'ines 1 

( ’oarse 


i:-{. ]().7() 

5.60 

5.00 

5.60 

5.00 

B 

17.10.70 

(i.OO 

5.60 

7.(K) 

6.30 

B 

20.10.70 1 

i 5.60 

4.60 

5.10 

5.00 


22.10.70 

5.00 

4.50 

4,50 

4.00 

A 

24. 10.70 

3.50 

3.00 

1 4.00 

3 . 50 

B 

27.10.70 

4.50 

4.65 

! 5.00 

4.50 

li 

3.11.70 

5.00 

4.60 

5.80 

5.20 

B 

7.11. 70 

5.00 

3.90 

5.80 

5.0(J 

U 

10.11.70 

7.00 

i 5.40 

5.80 

3.90 

A 

12.11.70 

5.80 

4.90 

5.00 

4.90 

A 

17.11.70 

5. 10 

‘ 4.90 

5.80 

5.00 

B 


lable 8. JUmlitiuist's 


Dale ol 

'Type of 

A 

Normally withered | 

B Leaf exposed to light 

rnaiiufacture 

sample | 




duriirg withering 




1 

’ 

[’F 

4R 

'TF 

TR 


13.10. 

70 

Fines ! 

(F 

88 

10. ()7 

1 .03 

12. 

37 



C.oai’se 

0. 

68 

8.87 

0.70 

8. 

72 

17.10 

70 

Fines ’ 

0 

88 

12.13 

0.79 

13. 

30 



( loarse 

0 

58 

9.23 

0.59 

9. 

•12 ‘ 

20.10 

70 

Fines 

1 

03 

13.69 

1 .07 

13. 

38 



C'oarse 

0 

79 

10. ()5 

0.74 

10 

0() 

CM 

CM 

70 

Fines 

0 

90 

11.8b 

0.90 

12 

42 



Coarse 

0 

65 

‘).04 

0.65 


.25 

24.10 

.70 

i'itres 

1 1 

44 

1:5.62 

1 .12 

13 

.34 

3.11 

.70 

Fines 

0 

90 

10.0') 

' 0.90 

10 

.09 



Coarse 

0 

52 

6.92 

0.52 

7 

.20 

10.11 

.70 

Fines 

0 

99 

12.00 

0.97 

11 

.22 



Coarse 

0 

63 

8.33 

0.63 


.75 


Trefercncc 


li 

Similar 

•A 

Similar 

Similar 

Similar 

Similar 

Similar 

Similar 

Similar 

Similar 

A 

Similar 
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Although ill most cases the Biochemist fouiicl 
the samples similar, the lea Taster has preferred 
the teas manufactured from leaf exposed to the 
action of light during withering, further work 
on these aspect is therefore called for. 

General 

'The Senior Research Engineer attended two 
meetings of the Engineering Sub-C'ommittee in 
Clalciitta, the Joint Meeting of the Area Scientihe 
Committees at Tingri and Doom Dooma and two 
meetings of Area Scientihe Clommittees of Cachar 
and South Bank East and West. He paid three 
visits to Calcutta to discuss the prol)lcms encoun- 
tered in getting the best results from the locklai 
machinery now being handed out to licensees for 
commercialisation. Apart from his routine visits 
to Sycotta, Hunwal and Powai Victories, the Senior 
Research Engineer paid 39 advisory visits to difl'cr- 
ent factories. He also attended the demonstration 


of the Sharpies “Vibroscrceu” Tea Sorter, held at 
Duklingia. He advised the manufacturers of this 
machine in India, Messrs. Pennwalt, regarding the 
points which must be attended to by them^ to make 
it an ideal sorter for North East Indian C.'I’.C. 
teas. The Senior Research Engineer was on long 
leave from the 2nd January till the 28th February 
1971. 

Both the Senior and Second Research Engineers 
lectured in the first and second courses of Factory 
Management held at Tocklai. 'Fhe Second Research 
Engineer attended four meetings of the Area Scienti- 
fic Committees at Tingri, Dibrugarh and North 
Bank East and West. He also visited five fiictories 
a])art from his routine visit to Sycotta Factory. 

Sri Kanak Chandra Barua, Junior Scientific 
Assistant of the Dciiartmcnt resigned in the month 
of June and his ])lacc was filled by Sri Pradeep 
Kumar Dutta. 
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Help to Other Departments 

ihc Department eonlinncd to extend co-oper- 
atioii and help in solving a large number of statis- 
tical problems encountered ljy research workers 
of practically all the Departments of the Station. 
Analyses o( a number ol long-term ex(ieriments 
on the electronic computer at the Indian Institute 
ol lechnology, Kanpur continued throughout the 



SOEMTRON 220/3 an electronic desk calculator 

being used for efficient and faster compilation 

year, f or the imrpose of these analyses, a uiunlx'r 
of fX)l<rKA\ ])rogrammcs had to lx* written. 
One ol the two programmes w'hich were prcparc'd 
earlier to a tea lyse the data of the (' a j)roject, was 
further improved to increase the efricieucy of c<aupu- 
tatirns on the electronic' coinjnuer. 

Statistical Study of the Chemistry of Tea 

The iiillucnce r;f biochemical coiistitueuts and 
their ellects on briskness, (puility and cash valuations, 
both of ( :. 'r. Ci. and orthodox teas, were disf ussed 
in the /\nuual Report for 19(39-70, pp. 77-79. The 
influence of biochemical constituents and their 
elfocts on colcair, brightness and strength were in- 
vcstigcited during the year. The computations ol’ 
the large* mass of data were canied out on an IBM 
7044 electronic computer at the Indian Instittite 
of d’ec'hnology. Kanpur. The computer analyses 
decoded so far have led to the folUnving tentative 
findings. 


I he 18 and 19 biochemical ccaistitutents of 
f . !.(!. and orthodox teas res])cctively taken for 
this study, were the same as those used fc-r the study 
of l)riskness, iptality and cash valuations. 4'hese 
constituents were considered together in the analvsis 
to find (uit their relative contribulicms to, and their 
lyi'Cs <9 relationship with th<* colour, brightness 
and strength, both of Cl. T, (1. and orthodox teas. 
Analyses were carried out separately foi- each taster 
and for each method of manufacture. 

In general, the biochemical constituents which 
were significant for individual tasters, together 
conii ibuted 71 p.c. to 87 p. c. towards colour, bright- 
ness and strength of Cl.T.Cl. teas. Amongst these 
significant constituents, seven were found to be 
common for colour to more than two tasters anil 
also two tasters showing similar effect (4' the cou- 
stiiuenis. Similarly six constituents were common 
for brightness and nine for strength. 

For orthodox leas, amongst the significant bio- 
chmuical constituents for individual tasters which 
together contributed, in general, 7f p.c. to 89 p.c. 
towards colour, brightness and strength, eight for 
colour, five for brightness and se\en for strength 
were found to be common to more than two tasters 
and also two tasters showing similar effect of the 
constituents. 

By comparing tlic results of ( 1.4 .( 1. and orthodox 
teas it was noticed that five biochemical constituents, 
namely, total oxygen uptake of unj)roccssed tea 
shoots, and 4 F, FR, EOCXi and 4 (1 of black tea,, 
were found to affect the colour, both of (l.T.Cb 
arnl orthodox leas. Similarly three fuochemical 
constituents, 4 I'\ I’R and IT 1(1 of bhn k tea, were 
found to affect the brightness, and four constituents, 
total oxygen uptake and F(l(l of uu()rocessed tea 
shoots and moisture and 44' of black t(‘a, were found 
to affei i the strength, both of (1. 4 .(1. and orthodox 
teas. 

Detailetf analyses aie fjeing (onliniied. 

Sampling and Experimental Technique 

I'he study to maximise the effici(’nc\ aird mini- 
mise the cost of experimentation on the adjustnu^nt 
of post-treatment yields by the ancillary \'arial)lcs, 
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namely, prctrcalmcnt yields upto June, July & 
August, September, October, September to end 
season, October to end season, Noveml)(‘r to end 
season, whole season’s (fop and the prctieatment 
priming weights, was continued during the year. 
Analysis of data from 23 long-term experiments 
ranging from 5 to 18 year's in the Assam valley, 
Oachar, Dooars and Darjeiding showed that amongst 
the ancillary variables, pretreatment yields from 
8c];)tember to end season was most elbcient in the 
plains of North East India for the adjustment of 
post-treatment yields. In Daijeeling, however, 
pro treatment yields of July & August was found 
to be the most elTicicnt. 

I’urther, in general, the adjustment of post- 
treatment yields by the respective ellicieiit pietreat- 
ment yields was fi'und to be efl'ective on the yield 
data (.f the first year, and the cumulative yields 
of all subsequent years of experimentation under 
relbi'cnce. 

'Ehese r’csnlts, thcrefor'c, suggest that instead 
of taking the whole season’s crop as the ancillary 
variable, pretreatment yields from September to 
the end of the season in the ])lains of North I'^ast 
India and July & August yields in Darjeeling, will 
be sufTicicnt to adjust the post-treatment yields. 

Long-term Survey-Experiments on Defoliation 

During 1969/70 cold weather the two main 
plot treatments, Prune-Deep Skill and Prune-Deep 
Skill-Medium Skill', were deep skifTed and light 
pruned, respectively. I'he data collected during 
the year from the experiments in the Dooars were 
analysed. 

«• 

'Fhe red spider infestation was generally huind 
to be low in all the control (no defoliation and no 
chemical spraying) plots, and in all the treated 
plots it was controlled satisfactorily. Since red 
spider infestation was low, and defoliation or pro- 
phylactic spraying of chemical controlled red spider 


satisfactorily, practically no spraying was necessary 
in the chemical palliative plots. 'Phe yield of defo- 
liated plots was, however, fmmd to be significantly 
lower than the undefoliatrd plots with or without 
chemical prophylactic spraying with Tedion. The 
loss was found to be 13 p.c. over the undeloliatcd, 
chemical prophylactic sprayed phus. As in pi’evions 
years (Ann. Rep., 1968-139, pp. 102-106 and 1969-70, 
p. 80i, this loss may be attributed to the detrimental 
cHcct of ihc continuous defoliation. luirlluT, 
iher'c was no significant diflerencc in yield between 
the chemical prophylactic sprayed plots and the 
control (no defoliation and no chemical spraying) 
plots. 

'I'he yield of the two-year cycle plots, which 
were deep skilfed during the 1969-70 cold weather, 
was significantly higher ihan ihe ihree-ycar cycle 
plois which wcr'c light pruned. 

'The exj>eriinent will be continued to siitdy the 
objectives outlined in the earlier n^port (Arm. Rep., 
1968-69, pp. 102-106). 

Touring and Advisory 

The Statistician visited the Indian fnsiitute of 
'I’cchnology, Kanpur, once and two memljers visited 
thrice in connection with the statistical analyses 
of data from long-term and complex experiments 
on the IBM 7044 electi'onic computer. 'The Statis- 
tician also visited the Indian Statistical Instil rite 
and Blue Star Limited, Calcutta, duritig the }ear. 
He attended the Area Scientific Committee meetings 
in the Dooai's, fei'ai and Darjeeling. I hree mem- 
Iicrs of the Department visited Bokahola T. E. weekly 
irr connectioii with the rrnifoimity trial there. 
Messrs R. N. Deb and 1\ K. Karmoker, Scientific 
Assistants, attended a coui'se on programming and 
applications of electronic computer at the Indian 
Statistical Institute, Calcutta, from 26.10.70. to 
23.1.71. 


( 82 ) 



Library and Publication Department 


LIBRARY 

^General 

I’hc Library added tliroe more Scieutific journals 
to the SLibscripliou list and a total of 126 journals 
were subscribed duriui^ the \'ear. The subscrip- 
tion rates to ilic foreign scieniific journals again 
increased during the year. 

Reorganisation 

Due lo shortage of s]}ace in the library, most 
of the text books In-ijucntly referred to by individual 
De[)artmenis, were transferred lo (he Departments 
concerned and (he books whiili were used by more 
than one De}>artment and those of reference type, 
were retained in the main library. 

'I'en new steel racks were purchased to keep 
die books and journals in a classified order, but 
lor want ol' floor space die work could not be 
completed during the year. 

Some duplicate old journals were sold to a Delhi 
firm to make room for new journals. The surplus 
Tocklai piililications w^hich w^re more than three 
years old, w^re also similarly dispos(xl of. 

Floor space, however, continues to lie a problem 
in the library. It is, of course expected to be solved 
during 1971-72, when the Director’s oOlcc would 
be shifted to the new Directorate Huilding. 

Loan Service 

29 post-graduate students of Assam Agricultural 
University, one Lecturer each liom D. C. B. (Jirls’ 
(College, Jorhat, J, B. College, Jorhat, Dibrugarh 
University and the Assam Agricultural University, 
used the Tocklai library. Ihirthermore, the entire 
l^aich of students of Tea Science of Assam Agricul- 
tural University; eight Focklai trainees and the 
trainees of (he V. P. Course, at Borbhelta attended 
the library during die year. 'live 'Tocklai Scientilic 
Staff used the library as usual. 

A total 560 publications were issued to the 
Departments and 1 1 72 publications were consulted 
in the library. 


Book Binding 

A total ol 453 volumes of journal were bound 
this year and rebinding of the old volumes will be 
done next year. 


Library Statistics 

Books added tinring the year— 116 
lAriodicals <S: Journals — 1509 

Pam]>hlets -- 612 

Photocopies - 7 

Microcopies — 7 

Rc|)i in(s - 3 

Maps — . 3 

Puldications consulted - - 1172 


PUBLICATIONS 

The Publication Section was kept specially busy 
this year due to (he puldication of large number of 
T. E. Serials (I'eviscd and new), Soil Survey Reports, 
Advisory leallets, Miscellaneous cyclostylcd reports 
etc. in addition to the usual publications. 



Publication Section is busy throughout the year 
in despatching Tocklai publications 

Due to an increase in the number of subscribers 
of tmr ))ul)licaiions, the correspondence relating to 
publications, increased considerably. 

As it has been decided lo publish the newsletter 
“'Two & A Bud” half-yearly in June and December 


( 83 ) 



Togklai Experimental Station 


from 1971, llie March 1971 issue of the Two & A 
Bud was uot puhlislu'd. In lieu oi the March 
issue, however, two Advisory leallets were published. 

I'lie following publicalions were issued during 
the year. 

(1) Two & A Bud 

Vol. 17, Nos. 1 and 2 (combined issue), 3 and 4. 

(2j Tocklai Occasional Scientific Papers 

Soil Sur\ey 1967/68 No. 8, Results foi Lakhimpur 
and Bishwaiiath districts. 

Soil Survev 1967,68 No. 9, Kesulls for Borsola 
and Mangoldoi districts. 

(3) Advisory leaflets 

Nw». 1. (hiide. lines for the manulacture in 
Cachai- ol' e\i)orlable lea during the second flush 
period by R. Choudhury. 

No. 2. Some notes on Pests. Diseases and sj>ray 
chemicals by f. D. Mukerjea and M. C. Kaloni. 

(4) Miscellaneous reports 

Annual Scicntilic Report for 1969/70. 

Proceedings of the tweiityfourth Conference 
held at r.)cklai on lUh, Pith .A Pith, November, 
1969. iCirc Illation restricted i 

Report on a visit to the United Kingdom and 
Kenya liv D. N. Barbora (Circulation restricted). 

Report on a visit to the. United Kingdom by 
S. K. Dutta (Circulation restricted i. 

Report on a visit to South India by R. C4ioudhury 
(Circiilalion restricted). 

Engineering Development Dcpaitment Quarterly 
Reports for ciuarter ending from Maich to 
December, 1970 (Circulation restrictedj. 


(5) Tea Encyclopaedia Serials (revised) 

Serial No. 72/2— Advise to lea estates on soil 
samples and method of soil 
samplaing. 

Serial No. 39/1— Canker of shade Trees. 

Serial No. 71/3 - Red Spider. 

Serial No. 16/2- (leaning tea machinery and 
fermenting floors. 

Serial No. 91/1— Key for Identification of the 
commoner Diseases of tea. 

Serial No. 60/2— Skilling of tea in growing seasons 

Serial No. 84/1 (b een leaf shifting. 

Seiial No. 36 P -Hail damage on tea estates. 

Serial No. 83 I 4‘actory recpiirements Un' a 
3,730 quintals ( 10,000 Maund) 
factory in the plains. 

Serial No. 32 1- -Rat poisons (Amendment slip). 

Serial No. 76 1 -Control of Looper Caterpillar. 
(.XmiMidmcnt Slip). 

Serial No. 78 2- -Crieket Control - 
I Anumdmeiii Slip). 

Seria> N(c 113 1 Scale inserts and Mealy bugs 
on tea bushes ik tea roots - 
i Ajnendment Slip ). 

Serial No. 106- ■Ih’lopdfis iheivora Waterh (4’ca 
I lelopeltis). 

Serial No. lOPl -Pink N- Purple Ivlitcs, Scarlet 
Mile (.\mendmeut Slip). 

Tea Encyclopaedia Serials (New) 


Serial 

No. 1 76 - 

Pile man 

inriiig of Mature 'Pea. 

Serial 

No. 178 • 

Rchahilil 

alion & Muleliing 



(imps. 


Serial 

No. 179 

Shade : 

Lind Shade 'I’rces 



Part 1 - 

IV) 

Serial 

No. 180 

Braneh 

Canker, Snuscorch, 



Die Bar 

k and thorny Stem 



Blight. 


Serial 

No. 182 

Seanveng 

ing and Mound Build- 



iiig 'I'ermites. 

Serial 

.No. 190 

-Idooding 

and '1 reatment after 



flooding. 


Serial 

No. 191- 

-Delciminati(;n ol moisture 



( ioiilcnt 

of lea leaf at 



various s 

tages of maniifaetine 


l)y using Kayhce Inlra-Red 
moisture meter, type X-14 
. ACPVl . 
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Appendix - A 

IJSr OF hXPERIMEMTS CONDUCl'RI) IN THE MEMBER ES TATES 

By 

THE ADVISORY DEI’AR TMENT 

South Bank, Assam 


Project 

Site 

Index 

1 V(^ar of 

— ■ ■ - - — — - 




1 starting 


Diiklingia 

AS Ui 

i 1 964 

Rehabilitation of land 

(diillidary 

AS 1!) 

1964 



Hansara 

AS 50 

1 1964 


Murnuiria 

AS 11 

1956 


Sycotta 

AS 31 

1960 


Katonibari 

AS 41 

1963 


Hunwal 

AS 51 

1 9f) 1 

N. P. K. Manuring 

Dirok 

AS h3 

1<)65 


(jhi I lidary 

AS f'!i 

1968 


Hunwal 

AS 92 

1969 


Doom Dooma 




Tea Co. 

AS 95 A 

1969 


>> 

AS 95 B 

1969 



Haroocharai 

AS Oil 

1970 


Sycotta 

AS 5() ~ 

1964 


Sagniootea 

AS 62 

1965 


Joonktolce 

AS 64 

1966 


Nahorhabi 

AS 65 

196(i 


loirkating 

AS ()0 

1966 


Halmirah 

AS 71 

j 1966 

Nitrogenous fertilizer 

Cinnamara 

AS 77* 

1 1966 


Mclciig 

AS 78* 

1966 


borsillah 

AS 79* 

1966 


Joonktolce 

AS 82 

1967 


(hibroo Purbut 

AS 83 

1967 


Haroocharai 

AS !)9 

1970 

1 

DufFlaliug j 

asIh 1 

l'95^ 

Pruning 

Nahorhabi 

AS 90 1 

1968 

i 

Marghcrita | 

AS 97 

1969 

Cultivation and 

Cinnamara 

Short 

1965 

Weed Control 

Dessoic 

term 

1969 


Hunwal 

trials 

1970 


Borahi 

AS 67 

1966 


Gorunga 

AS 68 

1966 

Irrigation 

Gabroo Purbut 

AS 70 

1966 

1 

Dejoo Valley 

AS 73 

1966 

Jat and Clonal dVial 

d’yroon 

AS 89 1 

1968 


I’yroon 

AS 96 1 

1969 


♦Ell'cct of iiiuogcu with and without liming 
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NORTH BANK, ASSAM 


Project 

Site 

Index 

Year of 
starting 


Tarajuli 

AN 46 

1964 

Rehabilitation of land 

Dcckiajuli 

AN 47 

1964 


Borjuli 

AN 85 

1968 

N. P. K. Manuring 

Dekorai 

AN 87 

1968 


Ananda 

AN 98 

1969 


Naliorani 

AN 59 

1964 


Gingia 

AN 80* 

1966 

Nitrogenous fertilizer 

Hatigar 

AN 91 

1969 


Ananda 

AN 94 

1969 

Pruning 

Phulbari 

AN 58 

1964 


Kolony 

AN 76 

1966 


Bali para 

AN 55 

1963 


Sessa 

AN 61 

1965 

Irrigation 

Durrung 

AN 74 

1966 


Mazbat 

AN 75 

1966 

Cultivation and Weed Control 

Halem j 

ANSI 

1960 

*E(Tect of nitrogen with and without liming 



CACHAR, ASSAM 


Project 

Site 

Index 

Year of 
starting 

Rehabilitation of land 

Koomber 

C25 

1964 


Isa Bheel 

C 26 

1966 

N. P. K. Manuring 

Hattikhira 

C27 

1966 


1 .ongai 

C28 

1966 

Nitrogenous fertilizer 

Pallorbund 

C 29 

1966 


Dewan 

C 30 

1966 


Pallo rbund 

C 33 

1967 

Pruning 

Dewan 

C 34 

1967 


Derby 1 

C 35 

1968 
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Project 

Site 

i 

Index 

1 

Year of 
starting 

Shade and Manuring 


Koomber • 

C 36 

1968 

Soil Climatological Survey 


Cooinbergram 

1 20 

1962 



Sibuttar 

— . 

1967 

High Potash Application 


Sahebtillah 


1967 



Chandkhira 


1967 



Longa i 


1967 


1 

1 

Burnie Braes 


1 1967 

Single Repeat NPK 


Scrispore 


^ 1967 

DOOARS 

AND TERAI, WEST BENGAL 




1 


Year of 

Project 


Site 1 

Index 1 

starting 

Rehabilitation of land 

i 

1 Bhogotpore j 

D 27 1 

1964 



1 (hassinore 

1 D 28 i 

1964 

Nitrogenous I’crtilizer 


Baradighi 

t D 33 j 


1966 



Cduiapara 

1) 2 i 

1955 

Pruning 


Baradighi 

1) 1 1 

1959 



Sam Sing 1 

1) 34 1 

1966 



1 (i()|>alpur 

D35 

1966 



Ranicherra 

1) 36 

1968 

Irrigation 


Rajabhat 

1)32 

1968 



lirrihannah 

■f R 1 

1968 

Ciiillivaiion and Weed Ckuitrol 

1 C^huapara 

1 1) 42 1 

! 1970 

Soil Climatological Survey 


1 Nya Sylee 

D24 

1 1962 

Shade 


1 Nya Sylee 

1) 9 

1 lOSl! 



Kartick 

1 

1 1969 



Jaiiili 

1 

1969 



Fagu 

i 

1969 

Infilling 


Hilla 

1 

1969 



Dem Dima 

— 

1969 



Sahabad 


1969 



Mohurgong & 





Chilma 

. . 

1969 

High Potash Application 


Dalgaon 

^ 1 

1967 




Rungamuttee 

_ “ — ' 

— 

196/ 
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DArJEELINC, west BENGAL 


Project 

Site 

1 

Index 

Year of 
starting 

1 

N. P. K. Manuring 

'* j 

Tiimsong 

Sungma 

UJ22 

DJ23 

1965 

1965 

Nitrogenous Fertilizer 

Lingia 

DJ29 

1967 


Lingia 

DJ 21 

1963 


Phoobseriiig 

DJ 24 

1965 

Pruning 

(Joomtcc 

DJ 25 

1966 


Margaret’s 

Hope 

14J 27 

1966 

Plucking 

Mini 

DJI 8 

1961 

Soil Climatological Survey 

Nagri I'arm 

DJ 19 

1961 

High Potash Ap|jlication 

1 Kuinlai 



1967 


Marybong 

— 

1967 
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Appendix -B 

l^IST OF experiments CONDUOrED IN THE MEMBER ESTATES 

By 

the oj her departments 

BOTANY department 


— ■ — — 





Experiment 

Location of Estate 

— 

- - 


1. 

2. 

liidi of biclonal seed slock 

South hank, Assam 

3. 

5 J 

5 5 

<1. 


i 

5. 

6. 

rr 

55 

North Bank, Assam 

7. 


! 

8. 

; ) 

! 55 

9. 

10. 


Cacliar, Assam 

11. 

12. 

i:'. 

14. 

, ^ 

1 

Dooars, West liengal 

15. 


’■ 

16. 



17. 


r 1 

18. 


•> 

19. 

20. 

•5 

d’cr ii, West Bengal 
Darjeeling, West Bengal 

21. 

Efi'ect of shade and mitrienis 

5 5 

Souih Bank, Assam 

22. 

Observation plots of biclonal 
progcnsics 

South Bank, Assam 

23. 



24. 

5 » 

? 5 

25. 

26. 

J J 

North Bank, Assam 

27. 

28. 

29. 

30. 

31. 


5 5 

Cachar, Assam 
d'erai. West Bengal 


Dooars, West Bengal 

5 ) 

n 

Darjeeling, \Vest Bengal 
Sikkim 

32. 

Plucking c.xperimcnt j 

South Bank, Assam 





- . 


j Siic Cl'. E.) 

litcic.x No. 

Year 

started 

■ -- 



Hapjan 

AS 200 



1903 

'I'ougpani 

AS 201 

1903 

'reiig})ani 


1905 

Kakajan 

AS 200 

1900 

Nahoraiii 

AN 202 

1903 

Sonabhccl 

AN 203 

1904 

Durrung 

AN 201 

1905 

Bhooicachang 

AN 205 

1905 

Jellalpoie 

(; 200 

1903 

Dewan Ciroup 
of ICs talcs 

C 201 

1900 

Sailikyah 

D 200 

1962 

Bliat kawa 

D 201 

1902 

Bhatkawa 

I) 20(i 

1905 

Hantapara 

D 202 

1904 

Mccnglas 

D 203 

I 1904 

Dasimaia 

D 204 

1904 

Kydak 

D 205 

1905 

Han sepia 

TR 200 

1908 

Mini 

l)J 200 

1901 

(ling 

l)J 201 

1905 

iMurmuria 

AS 207 

1905 

Bazaloni 


' 1902 

Abhoyjan 


1909 

Duklingia 


1903 

Nonaipara ' 


1960 

Budlapara 


1907 

C-huulighat 


1909 

New Hhurnta 


19()3 

Mccnglas 


190!) 

Cihongtong 


1969 

Kewzing 


1969 

Duklingia 

AS 208 

1971 
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ENTOMOLOGY DEPARTMENT 


2 . 


3. 

4. 

5. 

6 . 

7 . 

3 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 


15 . 

16. 



Location of 


Index 

Year 

Experiment 

i Estate 

Site ( 1 . E.j 

No. 

started 

Directional distribution of scarlet mite 

Darjeeling, 

Balasun 

N 7 

1%8 


West Bengal 




Abundance of scarlet mite on pruned and 

- do 

- do- 

N 7 

) J 

skilled tea 





Distribution ol' sc arlet mite under shaded 

-do- 

(;iug 

N 7 

>» 

condition 





Seasonal cycle of scarlet mite on lart^e leafed 

-do- 

Ciliongtong 

N 7 

JJ 

and china hybrid bushes 





Altitudinal distribution of scarlet mite 

-do- 

-do- 

N 7 

1970 

Red spider distribution on untouched tea 

C.achar, Assam 

Derby 

N 7 

i%a 

on tccla 

i 

1 




Seasonal cycle of red spider on jiruned leas 

-do- 

Scrisporc 

N 7 


on tccla 





Seasonal cycle of red sjiider on skilled teas 

do ^ 

Aenakhal 

N 7 

i ” 

on tcelas 


• 


I 

Incidence of scailct mite in ])oor and well 

South Bank, 

Bokahcla 1 

N 7 

1967 

drained areas 

Assam 

1 



Distribution of scarlet mite on pruned, 

-do- 

-do- I 

N 7 


skilled, young and mature teas 


1 



Seasonal incidence of shade tree nursery 

do 

Duklingia 

N d 

1970 

pfsts 





-do- 

-do- 

Sycotta ‘ 

N }] 

j) 

Seasonal variation in tlic canker of shade 

do- 

Bokahola and 

\ dd 

1968 

tree 


Sycotta 



Elfcct of wccdicidc on the incidence of red 

-do - 

Solai 

N d 

1969 

spider 

! 




Wecdicidc cfl’ect on distribution of miles 

-do 

Katonibari 

N d 

1970 

Termite activity following weedicide 

-do- 

Doyaug 

N d 

1970 

application 
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Experiments 

Location of I 

1 Estates 

Site (T.E.) 1 

1 Index No. 

1 Year 
started 

17. 

Sliade and manure effect on die ccohv^) of 
miles 

South Bank, 
Assam 

Muimuria 

N 8 

1966 

18. 

Po]mlatioii cycle of red borer 

North Bank, 
Assam 

Anin 

1 

1 

N 7 

1970 

19. 

Distribution of scarlet mite under different 
apjricultural operations 

Dooars, 

West Bengal 

I 

Ranicherra 

N 7 

1968 

20. 

Incidence of scarlet mile on ])runcd and 
and skiffed leas 

-d('> - j 

9 elcpara 

! 

N 7 

1968 

21. 

(don d susceptibility of red spider 

-do- j 

Nagrakata 

N 7 

1969 

22. 

Seasonal cycle of scarlet mite on dark and 
and li^ht leaf jats 

-do- 

Kalchini* 

N 7 

' 1968 


* Fxpcrimcnl rotitiiUK'd as as the estate was member of Tea Research Association 


MYCOLOGY DEPARTMENT 


l‘d\ peri meat 

L.ocation of I 
Estates 1 

Site ('E.E.) 

Index No. 

Year 

started 

1. 

Screening of chemicals against Red rust 

South Bank, 
Assam 

Beliora 

MR 006 

i 1970 

2. 

Spraying lower dosage of Blitox against 

Red rust (a) willi Power sprayer 

- 

Kakajan 

MR 005 (A) 

1970 


(b) with hand operated sprayer 


Behoi'a 

MR 005 (B) 

1970 

3. 

Screening of cliemicals against Black rot 

- 

Dirok 

MR 005 

1970 • 

4. 

Spraying with power spraying with Blitox 
in different volumes of water against Black rot 

}■) i 

Namdang 

MB 006 , 

1970 

5. 

C'omparision between the spraying ethcicncy 
of a Power sprayer against lilack rot 

North Bank, 
Assam 

Cihoirallic 

MB 002 

1968 

6. 

Effect of Potash manuring (collaboration: 

West Bengal Advisory Dept.) on control of 

Dooars, 

Baradighi 

MB 003 

1967 


Black rot 

West Bengal 

1 



7. 

Eflect of NPK manuring and shade (colla- 
boration: Botany Dept.) on Black rot. Red 

South Bank, 

Murmuria 

BAS 204 

1966 


rust and Potia 

Assam 


MBRC: 



( 91 ) 



Tocklai Experimental Station 



Experiment 

Location of 
Estate 

Site (T.E ) 

Index No. 

Year 

started 

8. 

9. 

10. 

11. 

NPK mamiring and its cHect on incidence 
of Thorny stem blight (collaboration: 
Darjeeling Advisory Branch) 

Screening of fungicide against Thorny stem 
blight 

Application of a systemic fungicide against 
'] horny stem blight 

Control trial with different fungicide against 
Purple root rol 

Darjeeling, 

West Bengal 

Darjeeling, 

West Bengal 

j) 

North Bank, 
Assam 

Sungma 

Happy Vally 

Balasim 

Baghmari 


MC 002 

MC 001 

MC 003 

MP 001 

1966 

1965 

1970 

1965 


PESTICIDE DEPARTMENT 





Experiment 

Location of 
Estate 

Site (T.E.) 


Index No. 

Year 

started 

1. 

Scarlet mite prophylactic 

South Bank, 
Assam 

Doha 


-- 

1970 

2. 

Purple mite 

- do - 

-do - 



1970 

3. 

Red spider palliative 

-do- 

*-do- 


— 

1970 

4. 

-do- 

-do^ 

Kalonibari 


- 

1970 

T). 

do 

-do- 

Sycoi 1 a 



1970 

6. 

Scarlet mite palliative 

Darjeeling 

Singbuli 

{'I'iagliiig) 



1970 

7. 

-do- 

-do- 

Balasun 



1970 

, «• 

Jassid 

South Bank, 
Assam 

Borbhetta 


— 

1970 

9. 

Joint action for control of scarlet mite, 
scales and thrips 

Darjeeling 

Springsidc 

i 


1970 

10. 

Joint action for control of Red spider, 
scarlet purple mites. 

—do— 

Chongtorig 



1970 

11. 

Cockchafer 

Dooars 

Dam Dim 

1 

— 

1970 

12. 

Red rust 

South Bankj 
Assam 

Sycotta 


• — • 

1970 

13. 

Black rot 

-do- 

Hunwal 

(Nagrdhoolie) 

— 

1970 

14. 

Red spider prophylactic 

-do- 

Dooria 


— 

1971 

15. 

-do- 

do- 

Sycotta 


— 

1971 

16. 

Prophylactic for control of pink, scarlet 
and purple mites 

-do- 

Pabhojan 



1971 
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STATISTICS DEPARTMENT 


Experiment | 

Location of I 
Estate 

Site fl’.E.l 

j Index No. 

I Year 
started 

Uniformity trial 

South Bank, 

1 Bokahola 

— 

1963 


Assam 

Assam 



Uniformity trial 

Darjeeling, 

Nagri Farm 

— 

1964 


West Bengal 




Long term defoliation experiment 

Dooars, 

Naya Sylee 

1 

1963 


West Bengal 

Bhogotjior 

— 

1963 



Ji'i ' 


1963 



Ho])c 


1963 



Kniii 


1963 


ENGINEERING DEVELOPMENT DEPARTMENT 


Experiment 

Location of 
Estate 

Site (T.E.) 

Index No, 

Year 

started 

1. 

Continnous fermenting Machine 

South Bank, 

Sycotta 

E.3 

1969 



Assam 



up to 

Oct. 1970 




Beesakopie 


Oct. 1970 

2, 

Barbora Loaf conditioner 

-do- 

Powai 

E. 2 

June 1970- 

n 

D. 

20" T. C. R. 

-do- 

Ileclcakah 

E.2 

May 1969 

4. 

Vertical Roller 

Dooars 

Gandrapa 

i:.2 

May 1968 

5. 

30" Disc Roller 

Darjeeling 1 

Ging 

E.2 

' Oct. 1969 

6. 

48" Disc Roller 

North Bank, 
Assam 

Naharani 

E2 

Sept. 1969 

i 

7. 

Manual Plucking Aid 

Darjeeling 

Rungli- 

Rimgliot 

E.8 

1968 



South Bank, 

Borbhelta 


i 1968 



Assam 
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Appendix - C 


Published papers and papers in the Press 

1. Bauerjee, B. 1971. Aggregating behaviour of 
the caterpillars of Andraca bipunctata VVlk 
(Bombycidac Lcpidopicra). Sci, & Cult, 36: 
236-239. 

(Abs. Diurnal rhythms exist in the feeding 
and formations of aggregation by the cater- 
pillars of Andraca bipunctata Wlk. Aggregations 
are formed only by the 3rd, 4th and 5th instar 
caterpillars during the day. After dark the 
aggregations break uj) and the caterpillars 
start feeding on tea leaves. I’hc kinetics and 
stimuli of aggregations arc discussed.) 

2. Banerjee, B. 1971. Time scries in biological 
rhythm. Cure. Sci. 4();63-64. 

(Al)s. A mathematical analy.sis is made of 
the diurnal feeding rhytlims with ob.servations 
in Idocks of time. The apj)ropriatc correction 
factors are ol)tained by angular transformation 
of lire basic data.) 

3. Banerjee, B. 1970. Effects of unmixed and 
mixed leaf litter of three species of plants on 
the dov'clopment and growth ol' Polydesmus augustus 
Lilzcl. Experieulia. 26:1103. 

(Al)s. Eor a soil arthropod unmixed litter 
is conducive to the cpiick development of 
generations and production of larger adults: 
mixed litter prodiu'cs just the opposite results, 
'rive signilicauce of dicsc (iv'dings in the bio- 
cuergetics of an o])cu ecosystem is discussed.) 

4. Banerjee, B. 1971. Dynamics of termite popu- 
lations— some theoretical considerations. lu.sccles, 
Sociaux. 18:21-26. 

(Abs. Deterministic mathematical models are 
suggested for the growth and seasonal lluctua- 
tions of termite populations. Several hypo- 
theses on the population regulation mech- 
anism of iitsects are examined with reference 
to termite populations. Tt is suggc.sted that 
a homeostatic mechanism regulates the 
termite numbers.) 


5. Banerjee, B. 1971. Tea pest control strate- 
gies in North-Ea.st India. PL Chr. A7d7//.- 8-10. 

(Abs. 'i’hc need for stalvilizing pest numbers 
below or at tolerable levels for plants is em- 
phasized. It is discussed that the future of 
pest control will depend a lot on our aivilities 
to rcline and develop tec hnicpics of pest man- 
agement ) 

6. Barua, (h Cl. S. Barua, K. G. (1969). Notes 
on fungi from North E,ast India: XXV — An 
undescribed Ccrcospora causing leaf s])ol of 
Jndigojera teysinami Miq. Science and Culture. 
Vol 35 , No. 9, p]). 487-489. 

(A1 )s. A hitlunto unrecorded fungus causing 
leaf spot disease of Indigofera teysmanii Miq. is 
described as Ccrcospora tcyswanii (E G. S. Barua 
et K. G. Barua. Ehe desciiption of the fungvis 
with its latin ixmdcriugs together with the 
disease symptoms produced on the host plant 
arc incorporated.) 

7. Barua, 1). N. A Review of Light as a f’actor 
in the .\letal)olism of the Tea Elavil {Canudlia 
sinensis L.). 'Physiology of Tree Crops', pj:). 307-322, 
Ed. L. G. Luckwill G. V. Guttings, Academic 
Press Loudon and New 55>rk, 1970. 

(Abs. '1 his review first emphasises the ex- 
tremely heterogenous nature of the cultivated 
tea crop and cautious researchers on tea to 
relate tlieir lindings to the experimental mat- 
erial. Short historical background on the 
use of shade trees in tea plantations and the 
benefits derived from shade trees in N. E. 
India are then described. 4 he dilferences 
of opinion on the lieviehts of shade trees ex- 
pressed in recent years by tea scientists of 
dilfcrent countries and the series of experi- 
ments carried out at 'Eocklai on the problem 
of shade in tea ai'e discussed. Ehesc funda- 
mental experiments have showir that the 
net production of dry matter Ivy the tea bush 
is reduced at leaf lempcrature*s higher than 
35''C. When the ambient temperature is 
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30 ' C' or above, tciTipci aliirc of cxpo.scd tea 
leaves rises above 35 X!, but sliadcd leaves 
remain much eoolei’, at or near the ambient 
lcm]>eralure. 'Fluis shade trees cau exert 
beneficial iidlueace on the t^rowth of lea bushes 
in areas where amlnejil lcm])eratures rise 
above 30" C'. 

The top of the canopy of tea bushes having 
Hat (horizontal j leaves absorbs more radia- 
tions and suffer more damage from exposure 
than biislics with erect oi' s(;mi-ta<a't le,aves, 
which rcfleci a frac tion of the incideni radia- 
tion to the lower ])ans of the canopy. Shad- 
ing therefore is moie benehcial to Hat-leafed 
Inislu's, ahliough it furihei reduces the dry 
matter ]>roduciion by the l<.)wer lea\es of the 
bush canopy by limiting the supply of photo- 
synthetic radiation. 

Under light shade, a largei fraction of 
the assimilates i' diverted towards the pro- 
duction of shoots wliicli arc used for tea manu- 
iacture (economic yield i, titan in full sun. 
J’his commeicially desirable growth inanition 
aj)pears to be iidliienced by intcanal growth 
regulators. It is suggested that the next 
stages in the investigation of the shade prob- 
lem woidd lead to a study ol the auxins, ])art- 
icularh- tho.se known to be liglit-depcndent.) 

8, Barua, P. K. Flowering Habit and Vegeta- 
tive Behaviour iu lea (Carnellid sinensis L.)Sced 
Trees iu North Isast India. Ann. But., 34, 
721-35, 1970. 

(Ab.s. .Apical growth of a tea shoot occurs 
by a successioii of Hushes se,])arated by short 
periods of rest. Ihis paper descril)es the 
external morphology ol Howering, fruiting and 
abscission of leaves ol the tea plant in north- 
east India in relation to (he ])hasic activity 
of .shoot apice.s. 

All shoots on a tree make leafy giowlh 
when a new cycle ol growth l)egins in die 
spring, but terminal buds apparently become 


dormant a.'- the season advances. Apparently 
dormant terminal buds shed bud scales, leav- 
ing on the stem a considerable number of 
scars, lepresenting lealless cata[)hyllary Hushes. 
Fhese cataphyllary Hushes arc produced at 
the sair.e lime as (he leafy Hushes on other 
shoots. 

A Hovver is formed only in the axil of a 
bud scale. Flowers which appear to develop 
in leaf axils are in fact inserted in the axils 
of bud scales of the axillary buds. 

A distal leafy Hush is without Howers. 
f lowers appear in its leaf axils only when the 
terminal bud starts growth for the next higher 
Hush. A distal Horiferous cataphyllary Hush 
a])pears as a terminal cluster of flowers. I'lius, 
there is an acoropetal successioik ol’ flowers, 
Hush by Hush on a caulomc, determined Ity 
the ))hasic activity of the a])ical bud. 

I he main crop of Howers exposes anthers 
Irom the end of the third Hush (late Septem- 
ber to early October) until (he eiul of the win- 
ter p<M’iod of growth late January to early 
February). Jn some plants a second, minor 
crop of Howers ap])ears in the spiing between 
the end of the first and beginning of the second 
Hushes. In spite ol’ considerable time lag 
between anihesi.s, (he I'ruits produced by these 
tw'o croj)s of Howers Jiiature and dehisce at 
the same time dtiring October to Novetiiber. 

Abscission of leaves is also de])endent 
upon (he ])hasic activity of tlio apical buds. 
Only the lop two Hushes of a shoot ])osses.s 
leaves. Resumption of a pical growth for a 
third flush, leafy or cataphyllary, causes the 
abscission of leaves on the lowermost of the 
three flushes. Two cataphyllary Huslies there- 
fore result in the loss of all leaves on a shoot.) 

9. Choudhury, R., co-authors Deb, S.B. and Uhou- 
dhury, M. N. D. (1971). lea as vehicle for lysine 
fori i Heat ion, Protein Fortification of Food, Associa- 
tion of Food Fechnologists Faistern Regional Branch 
(India) pp 78-79. 
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(Abs. Addition of lysine during the piocess 
of ten manufacture docs not affect the taste or 
valuation significantly, a lea drinker would not 
perceive the difference between the treated 
teas and teas without treatment. If leas for 
internal market are to be fortified with lysine 
without alfecting the export market, the fmer 
teas arc sifted and exported, the remainder 
may be treated with lysine using a spiayer above 
the conveyor beh, which will not involve any 
major engineering expenditure, only the cost 
of l)sine will be extra expenses. If in India, 
the total requirement of lysine is to be met tluough 
tea per capita consumption of tea will have to 
be increased 1 1 times and lysine needed about 
134 million kg per year. However if a fraction 
of lysine is to be met through tea specially to 
the poor section of people, tea can be drunk 
twice a day with their meals and it can efl'ectivcly 
be used as a vehicle for lysine fortilication.) 

10. Deb, S.B. and (’houdhury, M.N.l); co-authors 
Choudhury, R. and Barua, B. N. (1071) fortifying 
tea with lysine-hydrochloride Protein Fortijicalion 
of Fcod^ Association of Food 4 eclmologists faistern 
Regional Branch (India) ])p 74-77. 


(Abs. It has been demonstrated by small scale 
manufactuiing experiments that tea can be 
fortified with lysine. 160 mg of lysine per cup 
of tea can be obtained by spraying aqueous 
lysine hydrochloride over leaves during the 
H.'l'.Ck manufacturing process and over 80 pet 
cent of the incorporated lysine can be recovered 
in the tea liquor. The extra cost of fortifying 
a cup of tea will be one third of a paisa and the 
daily adult requirement of lysine can be met 
by about 4 or 5 cups of ruch fortified tea. It 
is suggested that only teas sold for internal 
consumption .should be fortified.) 

11. Banerjee, B. Oviposition and eclosion rhy- 
thms in Andraca bipwictata Wlk (Bombyc idea : 
Lepidoptera). Indian J. Ent. (In the press) 

12. Banerjee, B. 'riicorctical models on predator- 

prey relationships in arthropods. Proc. Soc. 

(In tlie })r(!ss) 

13. Banerjee, B. Population dynmics of Andraca 
bipunctaUi Wlk (Bombycidae: Lepidoptera). J. appL 
lu'ol. ( C lommu n i ca ted ) 


( 96 ) 



Annual Report Tor 1970-71 



( 97 ) 



OCKLAI 


Experimental Statlon 



( 98 ) 


Data in brackets show previous average 
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Note ; Data in brackets show 



Summary of meteorological observations during 197 J 
Table 4, Nagri Farm {Darjeeling) 


TocKtAi Experimental Station 




( 100 ) 


Note .• Data in brackets show previous averages 




